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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration 
alleviating apparatus for an air conditioner for reducing 
vibrations, by a repetition of a regenerative state and a . f 
power state of an induction motor of the conditioner to 
be driven by an inverter. 

SOLUTION: In an inverter 3, the variation in energy 
communicated between a DC power source 7 and a 
power converter 8 is detected as a voltage change by a 
voltage change detector 9. Only the change content of 
the voltage change is extracted from an AC component 
by a change content detector 10 is waveform shaped 
into a pulse. The pulse is outputted. A waveform 
calculator 1 1 calculates a regenerative frequency 
change amount and a power frequency change amount 
based on pulse widths of the pulses, corresponding to 
the regenerative state and the power state. Thus, a 
fundamental frequency command value for designating 
the frequency of the converter 8 and a boosted chopper 
reference voltage command value for designating an 

output voltage of a booster chopper 6 are corrected, based on the regenerative frequency 
change value when regenerating or based on the power frequency change amount at the time of 
the power state, thereby controlling the direction for suppressing vibration. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the conditioner equipped with the inverter equipment which inputs alternating 
current power through a reactor from a three-phase-alternating-current power source, and 
supplies the frequency adjustable and electrical-potential-difference adjustable alternating 
current power to an induction motor The rectification section in which said inverter equipment 
rectifies the alternating voltage of said three-phase-alternating-current power source, The 
pressure-up chopper section which changes and outputs the direct current voltage which said 
rectification section outputs to the direct current voltage of arbitration. The power conversion 
section which changes into the frequency adjustable and electrical-potential-difference 
adjustable alternating voltage the direct current voltage which said pressure-up chopper section 
outputs, The voltage variation detecting element which detects change of the energy delivered 
and received between said pressure-up chopper sections and said power conversion sections as 
electrical-potential-difference change, The fluctuation part detecting element which extracts 
only the alternating current component in the output of said voltage variation detecting element, 
and outputs the pulse corresponding to a large part and a small part as compared with an 
average electrical potential difference, The pressure-up chopper armature-voltage control 
section which controls the output voltage of said pressure-up chopper section, Based on the 
pulse width and timing of said pulse, the amount of regeneration voltage variation corresponding 
to the regeneration condition of said induction motor and the amount of power running voltage 
variation corresponding to a power running condition are calculated. The fundamental-frequency 
command value which directs the frequency of the alternating current which said power 
conversion section outputs, and the output voltage of said pressure-up chopper section It is 
based on said amount of regeneration voltage variation, and said power running condition in said 
amount of power running voltage variation at said regeneration condition. Have the wave 
operation part which controls said power conversion section and said pressure-up chopper 
armature-voltage control section, amending in the direction which mitigates the oscillation by the 
repeat of the regeneration condition of said induction motor, and a power running condition, and 
said wave operation part is set to said amendment, the predetermined base — the oscillating 
relief equipment in the conditioner which amended the output voltage of said pressure-up 
chopper section to the range more than the output voltage of said rectification section 
corresponding to said fundamental-frequency command value after amendment exceeding a 
frequency. 

[Claim 2] In the conditioner equipped with the inverter equipment which inputs alternating 
current power through a reactor from a three-phase-alternating-current power source, and 
supplies the frequency adjustable and electrical-potential-difference adjustable alternating 
current power to an induction motor The rectification section in which said inverter equipment 
rectifies the alternating voltage of said three-phase-alternating-current power source, The 
pressure-up chopper section which changes and outputs the direct current voltage which said 
rectification section outputs to the direct current voltage of arbitration, The power conversion 
section which changes into the frequency adjustable and electrical-potential-difference 
adjustable alternating voltage the direct current voltage which said pressure-up chopper section 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejue?u=http%3A%2F%2Fwww4.ipdl.n... 2/27/2006 



JP.2000-041397.A [CLAIMS] 



Page 2 of 3 



outputs, The voltage variation detecting element which detects change of the energy delivered 
and received between said pressure-up chopper sections and said power conversion sections as 
electrical-potential-difference change, The fluctuation part detecting element which extracts 
only the alternating current component in the output of said voltage variation detecting element, 
and outputs the pulse corresponding to a large part and a small part as compared with an 
average electrical potential difference, The pressure-up chopper armature-voltage control 
section which controls the output voltage of said pressure-up chopper section, The direct- 
current-voltage detecting element which detects the output voltage of said pressure-up chopper 
section, and the direct-current section voltage variation detecting element which detects said 
detected range of fluctuation of direct current voltage, The comparator which will output the 
coefficient of variation corresponding to an exceeded part if said range of fluctuation exceeds 
said direct-current section fluctuation allowed value for the range of fluctuation of said direct 
current voltage as compared with a predetermined direct-current section fluctuation allowed 
value, Based on the pulse width, the timing, and said coefficient of variation of said pulse, the 
amount of regeneration voltage variation corresponding to the regeneration condition of said 
induction motor and the amount of power running voltage variation corresponding to a power 
running condition are calculated. The fundamental-frequency command value which directs the 
frequency of the alternating current which said power conversion section outputs, and the 
output voltage of said pressure-up chopper section It is based on said amount of regeneration 
voltage variation, and said power running condition in said amount of power running voltage 
variation at said regeneration condition. Have the wave operation part which controls said power 
conversion section and said pressure-up chopper armature-voltage control section, amending in 
the direction which mitigates the oscillation by the repeat of the regeneration condition of said 
induction motor, and a power running condition, and said wave operation part is set to said 
amendment, the predetermined base — the oscillating relief equipment in the conditioner which 
amended the output voltage of said pressure-up chopper section to more than the output 
voltage of said rectification section to said fundamental-frequency command value after 
amendment exceeding a frequency. 

[Claim 3] In the conditioner equipped with the inverter equipment which inputs alternating 
current power through a reactor from a three-phase-alternating-current power source, and 
supplies the frequency adjustable and electrical-potential-difference adjustable alternating 
current power to an induction motor The rectification section in which said inverter equipment 
rectifies the alternating voltage of said three-phase-alternating-current power source, The 
pressure-up chopper section which changes and outputs the direct current voltage which said 
rectification section outputs to the direct current voltage of arbitration, The power conversion 
section which changes into the frequency adjustable and electrical-potential-difference 
adjustable alternating voltage the direct current voltage which said pressure-up chopper section 
outputs, The voltage variation detecting element which detects change of the energy delivered 
and received between said pressure-up chopper sections and said power conversion sections as 
electrical-potential-difference change, The fluctuation part detecting element which extracts 
only the alternating current component in the output of said voltage variation detecting element, 
and outputs the pulse corresponding to a large part and a small part as compared with an 
average electrical potential difference, The pressure-up chopper armature-voltage control 
section which controls the output voltage of said pressure-up chopper section. Based on the 
pulse width and timing of said pulse, the amount of regeneration voltage variation corresponding 
to the regeneration condition of said induction motor and the amount of power running voltage 
variation corresponding to a power running condition are calculated. The fundamental-frequency 
command value which directs the frequency of the alternating current which said power 
conversion section outputs, and the output voltage of said alternating current It is based on said 
amount of regeneration voltage variation, and said power running condition in said amount of 
power running voltage variation at said regeneration condition. It has the wave operation part 
which controls said power conversion section while amending in the direction which mitigates the 
oscillation by the repeat of the regeneration condition of said induction motor, and a power 
running condition. Said wave operation part said amendment — setting — the predetermined 
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base — the oscillating relief equipment in the conditioner which amended the output voltage of 
said pressure-up chopper section to said fundamental-frequency command value after 
amendment exceeding a frequency on the addition electrical potential difference of the output 
voltage of said rectification section, and the amount of maximum regeneration voltage variation 
calculated by this time. 

[Claim 4] In the conditioner equipped with the inverter equipment which inputs alternating 
current power through a reactor from a three-phase-alternating-current power source, and 
supplies the frequency adjustable and electrical-potential-difference adjustable alternating 
current power to an induction motor The rectification section in which said inverter equipment 
rectifies the alternating voltage of said three-phase-alternating-current power source, The 
pressure-up chopper section which changes and outputs the direct current voltage which said 
rectification section outputs to the direct current voltage of arbitration, The power conversion 
section which changes into the frequency adjustable and electrical-potential-difference 
adjustable alternating voltage the direct current voltage which said pressure-up chopper section 
outputs, The voltage variation detecting element which detects change of the energy delivered 
and received between said pressure-up chopper sections and said power conversion sections as 
electrical-potential-difference change, The fluctuation part detecting element which extracts 
only the alternating current component in the output of said voltage variation detecting element, 
and outputs the pulse corresponding to a large part and a small part as compared with an 
average electrical potential difference, The pressure-up chopper armature-voltage control 
section which controls the output voltage of said pressure-up chopper section, The direct- 
current-voltage detecting element which detects the output voltage of said pressure-up chopper 
section, and the direct-current section voltage variation detecting element which detects said 
detected range of fluctuation of direct current voltage, The comparator which will output the 
coefficient of variation corresponding to an exceeded part if said range of fluctuation exceeds 
said direct-current section fluctuation allowed value for the range of fluctuation of said direct 
current voltage as compared with a predetermined direct-current section fluctuation allowed 
value, Based on the pulse width, the timing, and said coefficient of variation of said pulse, the 
amount of regeneration voltage variation corresponding to the regeneration condition of said 
induction motor and the amount of power running voltage variation corresponding to a power 
running condition are calculated. The fundamental-frequency command value which directs the 
frequency of the alternating current which said power conversion section outputs, and the 
output voltage of said alternating current It is based on said amount of regeneration voltage 
variation, and said power running condition in said amount of power running voltage variation at 
said regeneration condition. It has the wave operation part which controls said power conversion 
section while amending in the direction which mitigates the oscillation by the repeat of the 
regeneration condition of said induction motor, and a power running condition. Said wave 
operation part said amendment — setting — the predetermined base — the oscillating relief 
equipment in the conditioner which amended the output voltage of said pressure-up chopper 
section to said fundamental-frequency command value after amendment exceeding a frequency 
on the addition electrical potential difference of the output voltage of said rectification section, 
and the amount of maximum regeneration voltage variation calculated by this time. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the oscillating relief equipment in the 
conditioner which drives a compressor with the inverter equipment of a PWM electrical- 
potential-difference form. 
[0002] 

[Description of the Prior Art] Hereafter, the conventional conditioner is explained. When V/F is 
fixed with the inverter equipment of a PWM electrical-potential-difference form and a 
compressor is driven, an unusual oscillation may occur according to operation frequency, the 
electric constant of an induction motor, the condition of a load, etc. 

[0003] When this oscillation occurs, there is equipment indicated by JP,5-28078,B as a control 
means which controls that oscillation. He detects the polarity and period of the current which 
flows between the DC-power-supply section and the power conversion section, and is trying to 
prevent an oscillation with this means by amending a fundamental-frequency command value 
according to said polarity and die length of said period. 
[0004] 

[Problem(s) to be Solved by the Invention] With such an oscillating relief means of the 
conventional conditioner Since a judgment of power running or regeneration is made with the 
polarity of the current which flows between the DC-power-supply section and the power 
conversion section, In detection of only the section when the negative current is flowing when 
the oscillation has occurred in the situation which was made to drive the compressor of a 
conditioner and a certain amount of load has required In order to be unable to detect the criteria 
of fluctuation to accuracy but to perform oscillating relief control to it on the basis of this signal, 
when fluctuation of energy inclines and it is changing as shown in drawing 1 6 , When the criteria 
of energy fluctuation cannot hold to accuracy, the timing to which oscillating relief control is 
applied shifts, and the problem said that stability falls as a result occurs. 
[0005] Moreover, although the non-contact current transformer is used as a detector of a 
current which flows between the DC-power-supply section and the power conversion section, 
said non-contact current transformer is comparatively expensive, and what it is hard to apply in 
respect of cost to a conditioner is the actual condition. 

[0006] furthermore, with the conventional configuration, in order to adopt the full-wave- 
rectification method which used diode for the rectification section, the maximum electrical 
potential difference of the DC-power-supply section is determined with supply voltage — having 
the base — since an electrical potential difference was not able to be made to increase more 
than said maximum electrical potential difference when the oscillation has occurred in the field 
more than a frequency, oscillating relief control was impossible. 

[0007] the case where this invention solves the above-mentioned technical problem, and the 
criteria of change of the energy between the DC-power-supply section and the power 
conversion section are partial — also setting — change of energy — exact — catching — and 
the base — it aims at offering the oscillating relief equipment of the conditioner which can 
demonstrate effectiveness also in the field more than a frequency. 
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[0008] 

[Means for Solving the Problem] In the conditioner equipped with the inverter equipment which 
this invention concerning claim 1 inputs alternating current power through a reactor from a 
three-phase-alternating-current power source, and supplies the frequency adjustable and 
electrical-potential-difference adjustable alternating current power to an induction motor The 
rectification section in which said inverter equipment rectifies the alternating voltage of said 
three-phase-alternating-current power source, The pressure-up chopper section which changes 
and outputs the direct current voltage which said rectification section outputs to the direct 
current voltage of arbitration, The power conversion section which changes into the frequency 
adjustable and electrical-potential-difference adjustable alternating voltage the direct current 
voltage which said pressure-up chopper section outputs, The voltage variation detecting element 
which detects change of the energy delivered and received between said pressure-up chopper 
sections and said power conversion sections as electrical-potential-difference change, The 
fluctuation part detecting element which extracts only the alternating current component in the 
output of said voltage variation detecting element, and outputs the pulse corresponding to a 
large part and a small part as compared with an average electrical potential difference, The 
pressure-up chopper armature-voltage control section which controls the output voltage of said 
pressure-up chopper section, Based on the pulse width and timing of said pulse, the amount of 
regeneration voltage variation corresponding to the regeneration condition of said induction 
motor and the amount of power running voltage variation corresponding to a power running 
condition are calculated. The fundamental-frequency command value which directs the 
frequency of the alternating current which said power conversion section outputs, and the 
output voltage of said pressure-up chopper section It is based on said amount of regeneration 
voltage variation, and said power running condition in said amount of power running voltage 
variation at said regeneration condition. Have the wave operation part which controls said power 
conversion section and said pressure-up chopper armature-voltage control section, amending in 
the direction which mitigates the oscillation by the repeat of the regeneration condition of said 
induction motor, and a power running condition, and said wave operation part is set to said 
amendment, the predetermined base — it is oscillating relief equipment in the conditioner which 
amended the output voltage of said pressure-up chopper section to the range more than the 
output voltage of said rectification section corresponding to said fundamental-frequency 
command value after amendment exceeding a frequency. 

[0009] By this invention, when the criteria of change of the energy delivered and received 
between the pressure-up chopper section and the power conversion section are partial, the 
changing point of transfer of energy can be caught exactly, moreover, the base predetermined in 
the operation frequency of an induction motor — since the output voltage of the pressure-up 
chopper section is controllable also in the field beyond a frequency, the oscillation cheaply 
generated in the compressor of a conditioner over the output range whole region of inverter 
equipment can be made to mitigate moreover, the output voltage of said pressure-up chopper 
section — said base — only in the field more than a frequency, since it raises as required, the 
life of the capacitor for smooth with which said pressure-up chopper section is equipped is not 
affected, but it is made to what has high dependability. 

[0010] In the conditioner equipped with the inverter equipment which this invention concerning 
claim 2 inputs alternating current power through a reactor from a three-phase-alternating- 
current power source, and supplies the frequency adjustable and electrical-potential-difference 
adjustable alternating current power to an induction motor The rectification section in which said 
inverter equipment rectifies the alternating voltage of said three-phase-alternating-current 
power source, The pressure-up chopper section which changes and outputs the direct current 
voltage which said rectification section outputs to the direct current voltage of arbitration. The 
power conversion section which changes into the frequency adjustable and electrical-potential- 
difference adjustable alternating voltage the direct current voltage which said pressure-up 
chopper section outputs, The voltage variation detecting element which detects change of the 
energy delivered and received between said pressure-up chopper sections and said power 
conversion sections as electrical-potential-difference change, The fluctuation part detecting 
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element which extracts only the alternating current component in the output of said voltage 
variation detecting element, and outputs the pulse corresponding to a large part and a small part 
as compared with an average electrical potential difference, The pressure-up chopper armature- 
voltage control section which controls the output voltage of said pressure-up chopper section, 
The direct-current-voltage detecting element which detects the output voltage of said 
pressure-up chopper section, and the direct-current section voltage variation detecting element 
which detects said detected range of fluctuation of direct current voltage, The comparator which 
will output the coefficient of variation corresponding to an exceeded part if said range of 
fluctuation exceeds said direct-current section fluctuation allowed value for the range of 
fluctuation of said direct current voltage as compared with a predetermined direct-current 
section fluctuation allowed value, Based on the pulse width, the timing, and said coefficient of 
variation of said pulse, the amount of regeneration voltage variation corresponding to the 
regeneration condition of said induction motor and the amount of power running voltage variation 
corresponding to a power running condition are calculated. The fundamental-frequency command 
value which directs the frequency of the alternating current which said power conversion section 
outputs, and the output voltage of said pressure-up chopper section It is based on said amount 
of regeneration voltage variation, and said power running condition in said amount of power 
running voltage variation at said regeneration condition. Have the wave operation part which 
controls said power conversion section and said pressure-up chopper armature-voltage control 
section, amending in the direction which mitigates the oscillation by the repeat of the 
regeneration condition of said induction motor, and a power running condition, and said wave 
operation part is set to said amendment, the predetermined base — it is oscillating relief 
equipment in the conditioner which amended the output voltage of said pressure-up chopper 
section to more than the output voltage of said rectification section to said fundamental- 
frequency command value after amendment exceeding a frequency. 

[001 1] By this invention, when the criteria of change of the energy delivered and received 
between the pressure-up chopper section and the power conversion section are partial, the 
changing point of transfer of energy can be caught exactly. And the range of fluctuation of said 
output voltage supervises, and fluctuation of said output voltage is made small as a result by 
reflecting this range of fluctuation in control, furthermore, the base predetermined in the 
operation frequency of an induction motor — since the output voltage of the pressure-up 
chopper section is controllable also in the field beyond a frequency, it can cross throughout the 
output range of inverter equipment, and the oscillation generated with a more sufficient precision 
in the compressor of a conditioner can be made to mitigate moreover, the output voltage of said 
pressure-up chopper section — said base — only in the field more than a frequency, since it 
raises as required, the life of the capacitor for smooth with which said pressure-up chopper 
section is equipped is not affected, but it is made to what has high dependability. r 
[0012] In the conditioner equipped with the inverter equipment which this invention concerning 
claim 3 inputs alternating current power through a reactor from a three-phase-alternating- 
current power source, and supplies the frequency adjustable and electrical-potential-difference 
adjustable alternating current power to an induction motor The rectification section in which said 
inverter equipment rectifies the alternating voltage of said three-phase-alternating-current 
power source, The pressure-up chopper section which changes and outputs the direct current 
voltage which said rectification section outputs to the direct current voltage of arbitration, The 
power conversion section which changes into the frequency adjustable and electrical-potential- 
difference adjustable alternating voltage the direct current voltage which said pressure-up 
chopper section outputs, The voltage variation detecting element which detects change of the 
energy delivered and received between said pressure-up chopper sections and said power 
conversion sections as electrical-potential-difference change, The fluctuation part detecting 
element which extracts only the alternating current component in the output of said voltage 
variation detecting element, and outputs the pulse corresponding to a large part and a small part 
as compared with an average electrical potential difference, The pressure-up chopper armature- 
voltage control section which controls the output voltage of said pressure-up chopper section, 
Based on the pulse width and timing of said pulse, the amount of regeneration voltage variation 
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corresponding to the regeneration condition of said induction motor and the amount of power 
running voltage variation corresponding to a power running condition are calculated. The 
fundamental-frequency command value which directs the frequency of the alternating current 
which said power conversion section outputs, and the output voltage of said alternating current 
It is based on said amount of regeneration voltage variation, and said power running condition in 
said amount of power running voltage variation at said regeneration condition. It has the wave 
operation part which controls said power conversion section while amending in the direction 
which mitigates the oscillation by the repeat of the regeneration condition of said induction 
motor, and a power running condition. Said wave operation part In said amendment the 
predetermined base — it is oscillating relief equipment in the conditioner which amended the 
output voltage of said pressure-up chopper section to said fundamental-frequency command 
value after amendment exceeding a frequency on the addition electrical potential difference of 
the output voltage of said rectification section, and the amount of maximum regeneration voltage 
variation calculated by this time. 

[0013] By this invention, when the criteria of change of the energy delivered and received 
between the pressure-up chopper section and the power conversion section are partial, the 
changing point of transfer of energy can be caught exactly, moreover, the base predetermined in 
the operation frequency of an induction motor, when only the amount of maximum regeneration 
voltage variation raises and controls the output voltage of the pressure-up chopper section in 
the field beyond a frequency The oscillation cheaply generated in the compressor of a 
conditioner over the output range whole region of inverter equipment can be made to mitigate, 
simplifying control of the pressure-up chopper armature-voltage control section, moreover, the 
output voltage of said pressure-up chopper section — said base — only in the field more than a 
frequency, since it raises as required, the life of the capacitor for smooth with which said 
pressure-up chopper section is equipped is not affected, but it is made to what has high 
dependability. < 
[0014] In the conditioner equipped with the inverter equipment which this invention concerning 
claim 4 inputs alternating current power through a reactor from a three-phase-alternating- 
current power source, and supplies the frequency adjustable and electrical-potential-difference 
adjustable alternating current power to an induction motor The rectification section in which said 
inverter equipment rectifies the alternating voltage of said three-phase-alternating-current 
power source. The pressure-up chopper section which changes and outputs the direct current 
voltage which said rectification section outputs to the direct current voltage of arbitration, The 
power conversion section which changes into the frequency adjustable and electrical-potential- 
difference adjustable alternating voltage the direct current voltage which said pressure-up 
chopper section outputs, The voltage variation detecting element which detects change of the 
energy delivered and received between said pressure-up chopper sections and said power " 
conversion sections as electrical-potential-difference change, The fluctuation part detecting 
element which extracts only the alternating current component in the output of said voltage 
variation detecting element, and outputs the pulse corresponding to a large part and a small part 
as compared with an average electrical potential difference, The pressure-up chopper armature- 
voltage control section which controls the output voltage of said pressure-up chopper section, 
The direct-current-voltage detecting element which detects the output voltage of said 
pressure-up chopper section, and the direct-current section voltage variation detecting element 
which detects said detected range of fluctuation of direct current voltage, The comparator which 
will output the coefficient of variation corresponding to an exceeded part if said range of 
fluctuation exceeds said direct-current section fluctuation allowed value for the range of 
fluctuation of said direct current voltage as compared with a predetermined direct-current 
section fluctuation allowed value, Based on the pulse width, the timing, and said coefficient of 
variation of said pulse, the amount of regeneration voltage variation corresponding to the 
regeneration condition of said induction motor and the amount of power running voltage variation 
corresponding to a power running condition are calculated. The fundamental-frequency command 
value which directs the frequency of the alternating current which said power conversion section 
outputs, and the output voltage of said alternating current It is based on said amount of 
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regeneration voltage variation, and said power running condition in said amount of power running 
voltage variation at said regeneration condition. It has the wave operation part which controls 
said power conversion section while amending in the direction which mitigates the oscillation by 
the repeat of the regeneration condition of said induction motor, and a power running condition. 
Said wave operation part In said amendment the predetermined base — it is oscillating relief 
equipment in the conditioner which amended the output voltage of said pressure-up chopper 
section to said fundamental-frequency command value after amendment exceeding a frequency 
on the addition electrical potential difference of the output voltage of said rectification section, 
and the amount of maximum regeneration voltage variation calculated by this time. 
[0015] By this invention, when the criteria of change of the energy delivered and received 
between the pressure-up chopper section and the power conversion section are partial, the 
changing point of transfer of energy can be caught exactly. And supervise the range of 
fluctuation of said output voltage, and fluctuation of said output voltage is made small as a result 
by reflecting this range of fluctuation in control, furthermore, the base predetermined in the 
operation frequency of an induction motor, when only the amount of maximum regeneration 
voltage variation raises and controls the output voltage of the pressure-up chopper section in 
the field beyond a frequency It can cross throughout the output range of inverter equipment, 
simplifying control of the pressure-up chopper armature-voltage control section, and the 
oscillation generated with a more sufficient precision in the compressor of a conditioner can be 
made to mitigate, moreover, the output voltage of said pressure-up chopper section — said base 
— only in the field more than a frequency, since it raises as required, the life of the capacitor for 
smooth with which said pressure-up chopper section is equipped is not affected, but it is made 
to what has high dependability. 
[0016] 

[Embodiment of the Invention] In this invention concerning claim 1, the point which pressure up 
is carried out more than the direct current voltage which the pressure-up chopper section 
means a means to change and output the direct current voltage which the rectification section 
outputs to the direct current voltage of arbitration, and the rectification section outputs 
especially, i.e., a rectification electrical potential difference, and can also be outputted is the 
description. This is enabled to amend the direct current voltage impressed to the power 
conversion section even more than said rectification electrical potential difference. Although the 
power conversion section means a means to change and output direct current voltage to the 
frequency adjustable and electrical-potential-difference adjustable alternating voltage and 
especially a configuration is not limited, it considers as the means which can carry out adjustable 
control of the frequency and electrical potential difference of an ac output by PWM control. A 
voltage variation detecting element means a means to detect change of the energy delivered and 
received between the output of said pressure-up chopper section, and said power conversion 
section as voltage variation, and detects it in the example with the electrical potential difference 
of the ends of the fixed resistor inserted between said pressure-up chopper sections and said 
power conversion sections. Said pressure-up chopper section includes the voltage variation 
corresponding to the power fluctuation accompanying the average electrical potential difference 
corresponding to the mean power outputted to said power conversion section, and the 
regeneration condition and power running condition of an induction motor in this electrical 
potential difference. 

[0017] A fluctuation part detecting element means a means to extract only said voltage variation 
as an alternating current component, in the example, carries out the comparison plastic surgery 
of the output of said voltage variation detecting element with said average electrical potential 
difference with ejection and a comparator through a capacitor, and makes it a means to output 
the pulse corresponding to voltage variation, said pulse — changing — it corresponds to the 
frequency of the fluctuation with a regeneration condition and a power running condition from 
which it corresponds for changing and, as for pulse width, a regeneration condition and a power 
running condition change. In addition, timing means the timing of a regeneration condition and a 
power running condition. 

[0018] Intrinsically, although wave operation part means a means to control said power 
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conversion section In this invention concerning claim 1 The output voltage V of said pressure-up 
chopper section Controlling the frequency F of said power conversion section, and keeping the 
ratio of V/F constant It controls in the direction which controls the regeneration condition and 
power running condition of an induction motor by amending output voltage V, the pressure-up 
chopper reference voltage command value which is each original command value about a 
frequency F, and a fundamental-frequency command value based on said voltage variation. At 
this time, the amount of regeneration frequency variation and the amount of power running 
frequency variation which amend said fundamental-frequency command value are calculated with 
predetermined relation from the pulse width of said pulse, and from said V/F ratio, the amount of 
regeneration voltage variation and the amount of power running voltage variation which amend 
the output voltage of the pressure-up chopper section balance said amount of regeneration 
frequency variation, and said amount of power running frequency variation, and are calculated, 
respectively. 

[0019] the predetermined base — time the output voltage of a frequency of said pressure-up 
chopper section is equal to said rectification electrical potential difference — V/F — the 
frequency decided from fixed relation is meant, therefore, the amended fundamental-frequency 
command value — said base — when exceeding a frequency, the output voltage of said 
pressure-up chopper section will be amended more highly than said rectification electrical 
potential difference. 

[0020] In this invention concerning claim 2, a direct-current-voltage detecting element means a 
means to detect the output voltage of said pressure-up chopper section, and is not limited about 
a configuration. A direct-current section voltage variation detecting element means a means to 
detect the range of fluctuation in the direct current voltage detected by said direct-current- 
voltage detecting element, and is not limited about a configuration. Although a comparator means 
a means to output the coefficient of variation given by predetermined relation to an exceeded 
part exceeding a predetermined direct-current section fluctuation allowed value, corresponding 
to the range of fluctuation of said direct current voltage, outputs the coefficient of variation 
which is proportional to an exceeded part exceeding said direct-current section fluctuation 
allowed value in the example and sets to 1.0 below by said direct-current section fluctuation 
allowed value, it is not limited to this. This coefficient of variation is what reflects fluctuation of 
the output voltage of the pressure-up chopper section in said amount of regeneration voltage 
variation, and said amount of power running voltage variation. By carrying out multiplication to 
each of the amount of regeneration voltage variation in this invention concerning claim 1, and the 
amount of power running voltage variation, and enlarging amendment in proportion to the 
magnitude of the range of fluctuation, when fluctuation of the direct current voltage of the 
pressure-up chopper section is larger than said direct-current section fluctuation allowed value 
It acts as feedback which controls fluctuation of the direct current voltage of the pressure-up 
chopper section as a result, and aims at controlling an oscillation more effectively. 
[0021] In this invention concerning claim 3 and claim 4 control of wave operation part Unlike this 
invention concerning claim 1 and claim 2, each the amendment of direct current voltage and the 
amendment of a frequency which are performed corresponding to said amount of frequency 
drifts are performed only in the power conversion section, the fundamental-frequency command 
value amended on the principle of not amending the output voltage of the pressure-up chopper 
section — said base — only when a frequency is exceeded, the amount of maximum 
regeneration voltage variation to this time has been added. Other configurations are the same as 
claim 1 thru/or claim 2. 

[0022] Hereafter, the example of this invention is explained. 
[0023] 

[Example] (Example 1) It explains hereafter, referring to a drawing about the example 1 of the 
oscillating relief equipment in the conditioner of this invention. This example is involved in claim 
1. 

[0024] Drawin g 1 is the block diagram showing the configuration of the inverter equipment in this 
example. In drawin g 1 , it is the induction motor with which the reactor by which 1 was carried 
out at the three-phase-alternating-current power source, and serial insertion of 2 was carried 
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out at the three-phase-alternating-current power source 1, and 3 drive inverter equipment, and 
4 drives a compressor. The rectification section in which 5 rectifies the three-phase alternating 
current in inverter equipment 3, the pressure-up chopper section which carries out pressure up 
of the direct current voltage to which the rectification section 5 outputs 6, The DC-power- 
supply section by which 7 is constituted from the rectification section 5 and the pressure-up 
chopper section 6, the power conversion section which changes into frequency adjustable 
alternating voltage the direct current voltage to which the DC-power-supply section 7 outputs 8, 
The voltage variation detecting element to which 9 detects the voltage variation between the 
DC-power-supply section 7 and the power conversion section 8, The fluctuation part detecting 
element which detects a changed part in the voltage variation which detected 10 by the voltage 
variation detecting element 9, 1 1 — the base — the wave operation part which calculates the 
wave which controls the power conversion section 8 corresponding to a part for a frequency, a 
fundamental-frequency command value, and said fluctuation, and 12 are the pressure-up 
chopper armature-voltage control sections which control the pressure-up chopper section 6 
corresponding to a part for a pressure-up chopper reference voltage command value and said 
fluctuation. 

[0025] Drawin g 2 is the block diagram showing the configuration of the voltage variation 
detecting element 9. As shown in drawin g 2 , it connected between the DC-power-supply 
section 7 and the power conversion section 8, for example, the voltage variation detecting 
element 9 changed change of a current into change of an electrical potential difference by fixed- 
resistor 9a etc., and after amplifying by amplifier 9b continuously, it has detected a changed part 
in voltage variation by removing an unnecessary frequency component through low pass filter 9c. 

[0026] The actuation in the above-mentioned configuration is explained. Drawin g 3 is the wave 
form chart showing actuation of the voltage variation detecting element 9 when the oscillation 
has occurred. In drawing 3 , drawing 3 (a) shows the electrical potential difference generated in 
fixed-resistor 9a, and drawing 3 (b) shows the output of low pass filter 9c. In addition, drawing 3 
(c) shows the output of the fluctuation part detecting element 10. In drawin g 3 (a), a forward 
electrical potential difference shows the regeneration condition which is in the condition that 
inverter equipment 3 is turned to the induction motor 4, and the negative electrical potential 
difference shows the power running condition which is in the condition that inverter equipment 3 
turns an induction motor 4 too much. Moreover, the voltage variation shown in drawing 3 (a) is 
obtained by the output of drawing 3 (b) as an alternating current component superimposed on an 
in one direction flowed part. The core of the amplitude of this alternating current component is 
an average electrical potential difference corresponding to mean power. The output of this 
voltage variation detecting element 9 is inputted into the fluctuation part detecting element 10. 
[0027] Drawin g 4 is the block diagram showing the configuration of the fluctuation part detecting 
element 10. In drawin g 4 , 10a is [ a fixed resistor and 10d of a capacitor, and 10b and 10c ] 
comparators. In the fluctuation part detecting element 10, capacitor 10a extracts only said 
alternating current component from the output of the voltage variation detecting element 9, and 
by comparator 10d, as shown in drawing 3 (c), a pulse shaping is carried out and it outputs to the 
wave operation part 11. This configuration enables it to catch a changing point to the accuracy 
to an average electrical potential difference, when the criteria of voltage variation are partial. 
This changing point is equivalent to the changing point of mean power. The output of the 
fluctuation part detecting element 10 is inputted into the wave operation part 11. 
[0028] Hereafter, it explains, referring to a drawing about actuation of the wave operation part 
1 1 . Drawin g 5 is a flow chart which shows actuation of the wave operation part 1 1 . 
[0029] First, in step 1, it checks whether the measurement between edges of the input pulse 
from the fluctuation part detecting element 10 is completed. When measurement is not 
completed, it shifts to step 5, but when measurement is completed at step 1, it shifts to step 2 
and the input of the current wave operation part 1 1 is checked. Here, since the input of the 
wave operation part 1 1 is a pulse and measurement is completed before it when this time is Hi, 
the object of measurement between the edge serves as the section of Low level. Similarly, if the 
input of the wave operation part 1 1 is Low at present, since measurement is completed before it, 
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the object of measurement between the edge will serve as the section of Hi level. 

[0030] When an input pulse is Hi, it shifts to step 3, and the measurement result is stored as 

data at the time of regeneration, the amount of frequency drifts at the time of regeneration is 

calculated according to the relation of drawin g 6 , and it shifts to step 5. Moreover, when an 

input pulse is Low, it shifts to step 4, and a measurement result is stored as data at the time of 

power running, the amount of frequency drifts at the time of power running is similarly calculated 

from the measured pulse width according to the relation of drawing 6 , and it shifts to step 5. At 

step 5, the condition of a current input pulse is supervised and a falling edge is detected. This 

detects the changing point of a power running condition and a regeneration condition. 

[0031] In step 5, when a falling edge is detected, it shifts to step 6 and a fundamental-frequency 

command value is changed according to a degree type. 

fundamental-frequency command value <- the amount of fundamental-frequency command value 
+ regeneration frequency drifts — the next — step 7 — shifting — a fundamental-frequency 
command value and the base — a frequency — comparing — a fundamental-frequency 
command value — the base — when it is under a frequency, it shifts to step 8. At step 8, since 
it is unnecessary, the oscillating relief control by the pressure-up chopper calculates a degree 
type, and ends processing. 

amount =of regeneration voltage variation 0 — again — step 7 — a fundamental-frequency 
command value — the base — when it is more than a frequency, it shifts to step 9, and the 
amount of regeneration voltage variation outputted to the pressure-up chopper armature- 
voltage control section 12 according to a degree type is calculated. 

the amount x unit change electrical potential difference of amount = regeneration frequency 
drifts of regeneration voltage variation — here, a unit change electrical potential difference is 
fundamental frequency, for example, the electrical-potential-difference value per Hz, and is an 
amount equivalent to the inclination of V/F. 

[0032] Moreover, when the falling edge is not detectable at step 5, it shifts to step 10 and a 
rising edge is detected. When a rising edge is detected, it shifts to step 1 1 and a fundamental- 
frequency command value is changed according to a degree type, fundamental-frequency 
command value <- the amount of fundamental-frequency command value-power running 
frequency variation — the case where it detects although it ended here when a rising edge was 
not able to be detected, either — step 12 — shifting — a fundamental-frequency command 
value — the base — a frequency — comparing — a fundamental-frequency command value — 
the base — when it is under a frequency, it shifts to step 14. 

[0033] At step 14, since it is unnecessary, the oscillating relief control by the pressure-up 
chopper calculates a degree type, and ends processing. 

amount =of power running voltage variation 0 — again — step 12 — a fundamental-frequency 
command value — the base — when it is more than" a frequency, it shifts to step 13, and the 
amount of power running voltage variation outputted to the pressure-up chopper armature- 
voltage control section 12 according to a degree type is calculated. 

The amount of power running voltage variation = by processing more than an amount of power 
running frequency drifts x unit change electrical potential difference, the wave operation part 1 1 
calculates the amount of regeneration voltage variation, and the amount of power running voltage 
variation. In addition, since a process after determining a fundamental-frequency command value 
until it outputs an PWM signal is a general content, it omits explanation. Moreover, about change 
to the fundamental-frequency command value [ frequency / current ] which newly did the 
operation again, acceleration and deceleration are smoothly carried out with a predetermined 
rate. 

[0034] Below, the pressure-up chopper armature-voltage control section 12 is explained. The 
pressure-up chopper armature-voltage control section 12 adjusts the amount of regeneration 
voltage variation or the amount of power running voltage variation calculated by the wave 
operation part 1 1 to a pressure-up chopper reference voltage command value, and determines a 
target electrical potential difference. Drawin g 7 is a flow chart which shows actuation of the 
pressure-up chopper section 6 in this example. As shown below, the output voltage of the 
pressure-up chopper section 6 is smoothly changed according to said target electrical potential 
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difference. 

[0035] First, in step 1 , it checks whether it is the timing of power running control. When it is the 
timing of power running control, it shifts to step 2, and when it is not the timing of power running 
control, it shifts to step 4. At step 2, it checks whether current output voltage has reached the 
target electrical potential difference at the time of power running control. When having reached, 
processing is ended, and when having not reached, it shifts to step 3. At step 3, output voltage is 
updated according to a degree type, and the back processing is ended. 

Pressure-up output voltage = in not being a pressure-up chopper reference voltage command 
value-unit change electrical potential difference and the timing of power running control, it shifts 
to step 4. At step 4, it checks whether current output voltage has reached the target electrical 
potential difference in a regeneration condition. When having reached, processing is ended, and 
when having not reached, it shifts to step 5. At step 5, processing is ended, after performing 
renewal of output voltage according to a degree type. 

Pressure-up output voltage = Since it is in the condition that inverter equipment 3 is turned to 
the induction motor 4 at the time of regeneration by repeating the processing more than a 
pressure-up chopper reference voltage command value + unit change electrical potential 
difference, The output frequency and output voltage of inverter equipment 3 so that it may be 
negated at the time of raising and power running Since it is in the condition that inverter 
equipment 3 turns an induction motor 4 too much, By lowering the output frequency and output 
voltage of inverter equipment 3 so that it may be negated Fluctuation of the energy of the 
pressure-up chopper section 6 and the power conversion section 8 is controlled, and it can 
mitigate the oscillation generated in a compressor while it will be in the condition of having been 
stabilized over the operation frequency whole region of inverter equipment 3. 
[0036] According to this example, as mentioned above by extracting a changed part in the 
voltage variation between the DC-power-supply section 7 and the power conversion section 8 
as an alternating current component A changing point is exactly detectable even if voltage 
variation inclines toward either regeneration or power running. Moreover, by controlling amending 
fundamental frequency and the output voltage of a pressure-up chopper based on the pulse 
width of the pulse which operated the wave of said alternating current component orthopedically 
in the direction which negates a revolution of an induction motor 4 in each at the time of 
regeneration and power running actuation of the above mitigable [ the oscillation generated in a 
compressor ] to stability and — the base — since it is possible to more than a frequency, an 
oscillation is mitigable over the whole region of operation frequency. 

[0037] (Example 2) It explains hereafter, referring to a drawing about the example 2 of the 
oscillating relief equipment of the conditioner of this invention. This example is involved in claim 
2. 

[0038] Drawin g 8 is the block diagram showing the configuration of the inverter equipment 3 in 
this example. In addition, the same number is given to the same component as drawin g 1 , and 
detailed explanation is omitted. In drawing 8 R> 8, the direct-current-voltage detecting element 
which detects the direct current voltage to which the DC-power-supply section 7 outputs 13, 
the direct-current section voltage variation detecting element to which 14 detects the 
fluctuation in said direct current voltage, and 15 are comparators [ a direct-current section 
fluctuation allowed value / fluctuation / in direct current voltage ]. 

[0039] The point that this example differs from an example 1 has the wave operation part 1 1 in 
having computed the amount of regeneration voltage variation, and the amount of power running 
voltage variation by considering a changed part of the direct current voltage which the DC- 
power-supply section 7 outputs. About other actuation, it is the same as that of an example 1. 
[0040] It explains referring to a drawing about the actuation in the above-mentioned 
configuration. Drawin g 9 is a flow chart which shows actuation of the wave operation part 1 1 in 
this example. In addition, since it is the same processing if the case where the judgment result of 
step 12 is YES is removed when the judgment result of step 7 is YES in the flow chart shown in 
drawin g 5 of an example 1 and, the explanation about these is omitted. 

[0041] step 7 — a fundamental-frequency command value — the base — when it is more than a 
frequency, it shifts to step 9. At step 9, the amount of regeneration voltage variation outputted 
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to the pressure-up chopper armature-voltage control section 1 2 according to a degree type is 
calculated. 

the amount x unit change electrical potential difference of amount = coefficient-of-variation x 
regeneration frequency drifts of regeneration voltage variation — here, coefficient of variation 
shows extent when the range of fluctuation of the direct current voltage of the midst to which 
oscillating relief control is applied is over the direct-current section fluctuation allowed value, 
and shows the relation between the range of fluctuation of direct current voltage, and coefficient 
of variation to drawin g 10 . 

[0042] moreover, the step 12 — a fundamental-frequency command value — the base — when 
it is more than a frequency, it progresses to step 13. At step 13, the amount of power running 
voltage variation outputted to the pressure-up chopper armature-voltage control section 1 2 
according to a degree type is calculated. 

The amount of power running voltage variation = by processing more than an amount of 
coefficient-of-variation x power running frequency drifts x unit change electrical potential 
difference, the wave operation part 1 1 computes the amount of regeneration voltage variation, 
and the amount of regeneration voltage variation. In addition, since a process after determining a 
fundamental-frequency command value until it outputs an PWM signal is a general content, it 
omits explanation. Moreover, about change to the fundamental-frequency command value 
[ frequency / current ] which newly did the operation again, acceleration and deceleration are 
smoothly carried out with a predetermined rate. 

[0043] Below, actuation of the direct-current-voltage detecting element 13 thru/or a 
comparator 15 is explained. In the direct-current section voltage variation detecting element 14, 
the maximum electrical potential difference and the minimum electrical potential difference are 
detected from the output of the direct-current-voltage detecting element 13, the range of 
fluctuation of direct current voltage is calculated from the value, and it outputs to a comparator 
15. In a comparator 15, when the range of fluctuation of direct current voltage is the range of 
fluctuation of said direct current voltage over the direct-current section fluctuation allowed 
value as compared with the predetermined direct-current section fluctuation allowed value, 
according to the relation of drawin g 10 , coefficient of variation is outputted to the wave 
operation part 11. When the range of fluctuation of direct current voltage is below a direct- 
current section fluctuation allowed value, it outputs to the wave operation part 1 1, using 
coefficient of variation as 1 . 

[0044] Since it is in the condition that inverter equipment 3 is turned to the induction motor 4 by 
repeating the above processing at the time of regeneration, The output frequency and output 
voltage of inverter equipment 3 so that it may be negated at the time of raising and power 
running Since it is in the condition that inverter equipment 3 turns an induction motor 4 too 
much, By lowering the output frequency and output voltage of inverter equipment 3 so that it 
may be negated Fluctuation of the energy of the pressure-up chopper section 6 and the power 
conversion section 8 is controlled, and it can mitigate the oscillation generated in a compressor 
while it will be in the condition of having carried out rear-spring-supporter stability throughout 
the operation frequency of inverter equipment 3. 

[0045] Furthermore, high oscillating relief control of precision can be further performed by 
correcting the range of fluctuation of an electrical potential difference used for oscillating relief 
control so that it may be completed by oscillation by feeding back fluctuation of direct current 
voltage by the direct-current-voltage detecting element 13. 

[0046] According to this example, an oscillation is further mitigable from the configuration of an 
example 1 to high degree of accuracy as mentioned above by enlarging the amount of 
regeneration voltage variation, and the amount of power running voltage variation, and controlling 
them based on the range of fluctuation of the output direct current voltage of the DC-power- 
supply section 7. 

[0047] (Example 3) It explains hereafter, referring to a drawing about the example 3 of the 
oscillating relief equipment in the conditioner of this invention. 

[0048] Drawing 1 1 is the block diagram showing the configuration of the inverter equipment 3 in 
this example. If a block diagram shows the configuration of this example, it is the same as an 
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example 1. 

[0049] the fundamental-frequency command value which amended the point that this example 
differed from an example 1, corresponding to voltage variation — the base — when a frequency 
is exceeded, it is in only the amount of maximum regeneration voltage variation to this time fixing 
the pressure-up output voltage of the pressure-up chopper section 6, changing the frequency 
and output voltage of inverter equipment 3 by raising and processing of the wave operation part 
1 1, and having reduced the oscillation of an induction motor 4. Therefore, processing of the 
pressure-up chopper armature-voltage control section 12 is simplified. 
[0050] It explains referring to a drawing about the actuation in the above-mentioned 
configuration. Drawin g 12 is a flow chart which shows actuation of the wave operation part 1 1 in 
this example. In addition, in drawing 1 2 R> 2, about processing to the fluctuation part detecting 
element 10, it is the same as that of an example 1, and explanation is omitted. Moreover, also 
about processing to step 8, step 9 and step 13, and step 14, it is the same as that of an example 
1, and explanation is omitted. 

[0051] At step 15, the maximum of the amount of regeneration voltage variation calculated in 
step 9 each time is judged. The amount of regeneration voltage variation calculated this time is 
shifted to step 16, when the amount of regeneration voltage variation is more than the amount of 
maximum regeneration voltage variation as compared with the amount of maximum regeneration 
voltage variation to last time, and the amount of maximum regeneration voltage variation is 
updated, and it shifts to step 17. Moreover, when the amount of regeneration voltage variation is 
under the amount of maximum regeneration voltage variation, it shifts to step 17. At step 17, 
acquisition of a phase update process and output voltage data is performed, and it shifts to step 
18. Since it is general processing in the inverter equipment controlled by the PWM wave about 
the processing in this step 17, explanation is omitted. 

[0052] At step 18, the direct current voltage which increases by the pressure-up chopper 
section 6 is amended according to a degree type, and it shifts to step 19. 

Pressure-up output voltage = at the amount step 19 of pressure-up chopper reference voltage 
command value + maximum regeneration voltage variation, it checks whether the current 
frequency has reached the fundamental-frequency command value. When having reached, 
processing is ended, and when having not reached, it shifts to step 20. At step 20, according to a 
degree type, output voltage is changed and processing is ended. 

output voltage <- an output voltage-unit change electrical potential difference — below, the 
processing at the time of power running is explained. At step 21, like the time of regeneration, 
acquisition of a phase update process and output voltage data is performed, and it shifts to step 
22. At step 22, the direct current voltage which increases by the pressure-up chopper section 6 
is amended like the time of regeneration according to a degree type, and it shifts to step 23. 
Pressure-up output voltage = the amount of maximum regeneration voltage variation is used at 
the time of the amount power running of pressure-up chopper reference voltage command value 
+ maximum regeneration voltage variation, because it has amended as a rule of thumb. 
[0053] At step 23, it checks whether the current frequency has reached the fundamental- 
frequency command value. When having reached, processing is ended, and when having not 
reached, it shifts to step 24. At step 24, output voltage is changed according to a degree type, 
and processing is ended. 

output voltage <- an output voltage + unit change electrical potential difference — below, the 
pressure-up chopper armature-voltage control section 1 2 shown in drawing 12 is explained. 
Drawin g 13 is a flow chart which shows actuation of the pressure-up chopper armature-voltage 
control section 12. In step 1, it judges whether current and oscillating relief control are 
performed. In oscillating relief being under control, it progresses to step 2, and when it is not 
[ oscillating relief ] under control, it shifts to step 3. At step 2, in order to change the output 
voltage of the pressure-up chopper section 6, according to a degree type, a pressure-up 
chopper reference voltage command value is changed, and an activity is ended. 
Pressure-up chopper reference voltage command value <- When it is judged that the oscillation 
has not occurred in the amount step 1 of pressure-up chopper reference voltage command 
value + maximum regeneration voltage variation, it shifts to step 3. At step 3, since the 
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oscillation has not occurred, a pressure-up chopper reference voltage command value is 
returned to the original pressure-up chopper reference voltage command value, and processing 
is ended. Moreover, about the process which generates the pulse which drives the pressure-up 
chopper section 6 by the pressure-up chopper armature-voltage control section 12, since it is 
the general content of processing, explanation is omitted. 

[0054] Since it is in the condition that inverter equipment 3 is turned to the induction motor 4 in 
the operation frequency whole region of inverter equipment 3 by repeating the above processing 
at the time of regeneration by the increment in an electrical potential difference of the 
necessary minimum DC-power-supply section 7, The output frequency and output voltage of 
inverter equipment 3 so that it may be negated at the time of raising and power running Since it 
is in the condition that inverter equipment 3 turns an induction motor 4 too much. By lowering 
the output frequency and output voltage of inverter equipment 3, fluctuation of the energy of the 
pressure-up chopper section 6 and the power conversion section 8 is controlled so that it may 
be negated, and while being in the condition of having been stabilized, the oscillation generated in 
a compressor is mitigable. 

[0055] Moreover, in the pressure-up chopper section 6, a necessary minimum electrical potential 
difference can be raised by oscillating relief control, and the minute control for mitigating an 
oscillation can simplify control of ** which the wave operation part 1 1 took charge of, and the 
pressure-up chopper section 6. 

[0056] According to this example, the amount of maximum regeneration voltage variation of the 
amount of regeneration voltage variation is updated as mentioned above. In exceeding a 
frequency, it amends the pressure-up output voltage of the pressure-up chopper section 6 in 
said amount of maximum regeneration voltage variation, the fundamental-frequency command 
value changed corresponding to the voltage variation between the DC-power-supply section 7 
and the power conversion section 8 — the base — While mitigating the oscillation generated in a 
compressor by controlling in the direction which changes the frequency and output voltage of 
inverter equipment 3 into the basis of the pressure-up output voltage, and negates the 
regeneration condition or power running condition of an induction motor 4, processing of the 
pressure-up chopper section 6 can be simplified. 

[0057] (Example 4) It explains hereafter, referring to a drawing about the example 4 of the 
oscillating relief equipment in the conditioner of this invention. This example is involved in claim 
4. 

[0058] Drawin g 14 is the block diagram showing the configuration of the inverter equipment 3 in 
this example. In addition, if a block diagram shows the configuration of this example, it will 
become the same as drawing 8 of an example 3, the same number will be given to the same 
component, and detailed explanation will be omitted. The point that this example differs from an 
example 3 is like an example 2 in control of the wave operation part 1 1 to have considered the 
coefficient of variation corresponding to the range of fluctuation of the direct current voltage of 
the pressure-up chopper section 6. 

[0059] It explains referring to a drawing about the actuation in the above-mentioned 
configuration. Drawing 15 is a flow chart explaining actuation of the wave operation part 1 1 in 
this example. In addition, in drawing 15 , about processing to the fluctuation part detecting 
element 10, it is the same as that of an example 1, and explanation is omitted. Moreover, if step 
9 and step 13 are removed, it is the same as that of an example 3, and explanation is omitted. 
[0060] At step 9, the amount of regeneration voltage variation is calculated according to a 
degree type. 

The amount of regeneration voltage variation = at an amount of coefflcient-of-variation x 
regeneration frequency drifts x unit change electrical potential difference, and step 13, the 
amount of power running voltage variation is calculated according to a degree type. 
The amount of power running voltage variation = said coefficient of variation is the same as the 
coefficient of variation in an example 3 which is an amount of coefficient-of-variation x power 
running frequency drifts x unit change electrical potential difference. Moreover, about the 
pressure-up chopper armature-voltage control section 1 2, since it is the same content as what 
was explained in the example 3, explanation is omitted. Moreover, the process from direct- 
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current-voltage detection of the direct-current-voltage detecting element 1 3 to the operation of 
the coefficient of variation in a comparator 15 is the same as an example 2. That is, this example 
raises the control precision over an oscillation by adding electrical-potential-difference feedback 
to an example 3. 

[0061] Since it is in the condition that inverter equipment 3 is turned to the induction motor 4 in 
the operation frequency whole region of inverter equipment 3 by repeating the above processing 
at the time of regeneration by the increment in an electrical potential difference of the 
necessary minimum DC-power-supply section, The frequency and output voltage of inverter 
equipment 3 so that it may be negated at the time of raising and power running Since it is in the 
condition that inverter equipment 3 turns an induction motor 4 too much, While fluctuation of the 
energy of the pressure-up chopper section 6 and the power conversion section 8 will be in the 
condition of it having been controlled and having been stabilized, by lowering the frequency and 
output voltage of inverter equipment 3 so that it may be negated, the oscillation generated in a 
compressor is mitigable. 

[0062] moreover, the amended fundamental-frequency command value — the base — the case 
where a frequency is exceeded — an example 3 — the same — the pressure-up output voltage 
of the pressure-up chopper section 6 — the minimum — since the wave operation part 1 1 takes 
charge of minute control only for the required amount of maximum regeneration voltage variation 
to mitigate raising and an oscillation, it can simplify processing of the pressure-up chopper 
armature-voltage control section 1 2. 

[0063] Furthermore, high oscillating relief control of precision can be further performed by 
feeding back fluctuation of the direct current voltage which the pressure-up chopper section 6 
outputs like an example 2. 

[0064] According to this example, based on the voltage variation between the DC-power-supply 
section 7 and the power conversion section 8, and fluctuation of the direct current voltage of 
the DC-power-supply section 7, the amount of regeneration voltage variation and the amount of 
power running voltage variation are calculated as mentioned above. Raising [ in exceeding a 
frequency, fix the pressure-up output voltage of the pressure-up chopper section with the 
amount of maximum regeneration voltage variation to this time, and ] the fundamental-frequency 
command value amended based on them — the base — Processing of the pressure-up chopper 
armature-voltage control section can be simplified reducing an oscillation of an induction motor 
more effectively by controlling a frequency and output voltage in the direction which negates the 
regeneration condition and power running condition of an induction motor on the basis of the 
pressure-up output voltage, respectively. 
[0065] 

[Effect of the Invention] In the conditioner equipped with the inverter equipment which this 
invention concerning claim 1 inputs alternating current power through a reactor from a three- 
phase-alternating-current power source, and supplies the frequency adjustable and electrical- 
potential-difference adjustable alternating current power to an induction motor The rectification 
section in which said inverter equipment rectifies the alternating voltage of said three-phase- 
alternating-current power source, The pressure-up chopper section which changes and outputs 
the direct current voltage which said rectification section outputs to the direct current voltage 
of arbitration, The power conversion section which changes into the frequency adjustable and 
electrical-potential-difference adjustable alternating voltage the direct current voltage which 
said pressure-up chopper section outputs, The voltage variation detecting element which 
detects change of the energy delivered and received between said pressure-up chopper sections 
and said power conversion sections as electrical-potential-difference change. The fluctuation 
part detecting element which extracts only the alternating current component in the output of 
said voltage variation detecting element, and outputs the pulse corresponding to a large part and 
a small part as compared with an average electrical potential difference, The pressure-up 
chopper armature-voltage control section which controls the output voltage of said pressure-up 
chopper section. Based on the pulse width and timing of said pulse, the amount of regeneration 
voltage variation corresponding to the regeneration condition of said induction motor and the 
amount of power running voltage variation corresponding to a power running condition are 
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calculated. The fundamental-frequency command value which directs the frequency of the 
alternating current which said power conversion section outputs, and the output voltage of said 
pressure-up chopper section It is based on said amount of regeneration voltage variation, and 
said power running condition in said amount of power running voltage variation at said 
regeneration condition. Have the wave operation part which controls said power conversion 
section and said pressure-up chopper armature-voltage control section, amending in the 
direction which mitigates the oscillation by the repeat of the regeneration condition of said 
induction motor, and a power running condition, and said wave operation part is set to said 
amendment, the predetermined base — by considering as the oscillating relief equipment in the 
conditioner which amended the output voltage of said pressure-up chopper section to the range 
more than the output voltage of said rectification section corresponding to said fundamental- 
frequency command value after amendment exceeding a frequency Fluctuation of the energy 
delivered and received between the DC-power-supply section and the power conversion section 
is not judged with a polarity. While becoming cheap by catching fluctuation of energy exactly and 
using a fixed resistor for a detector when criteria are partial in order to find out and control the 
fluctuation as the whole Oscillating relief control can be performed by controlling the pressure- 
up chopper section also in the field beyond a frequency, the operation frequency of an induction 
motor — the base — the oscillation generated in the compressor of a conditioner is mitigated — 
making — further — the base — since only an initial complement raises the electrical potential 
difference of the DC-power-supply section only when required, the field odor more than a 
frequency cannot affect the life of the capacitor for smooth, but can make it what has high 
dependability. 

[0066] In the conditioner equipped with the inverter equipment which this invention concerning 
claim 2 inputs alternating current power through a reactor from a three-phase-alternating- 
current power source, and supplies the frequency adjustable and electrical-potential-difference 
adjustable alternating current power to an induction motor The rectification section in which said 
inverter equipment rectifies the alternating voltage of said three-phase-alternating-current 
power source, The pressure-up chopper section which changes and outputs the direct current 
voltage which said rectification section outputs to the direct current voltage of arbitration, The 
power conversion section which changes into the frequency adjustable and electrical-potential- 
difference adjustable alternating voltage the direct current voltage which said pressure-up 
chopper section outputs, The voltage variation detecting element which detects change of the 
energy delivered and received between said pressure-up chopper sections and said power 
conversion sections as electrical-potential-difference change, The fluctuation part detecting 
element which extracts only the alternating current component in the output of said voltage 
variation detecting element, and outputs the pulse corresponding to a large part and a small part 
as compared with an average electrical potential difference, The pressure-up chopper armature- 
voltage control section which controls the output voltage of said pressure-up chopper section, 
The direct-current-voltage detecting element which detects the output voltage of said 
pressure-up chopper section, and the direct-current section voltage variation detecting element 
which detects said detected range of fluctuation of direct current voltage, The comparator which 
will output the coefficient of variation corresponding to an exceeded part if said range of 
fluctuation exceeds said direct-current section fluctuation allowed value for the range of 
fluctuation of said direct current voltage as compared with a predetermined direct-current 
section fluctuation allowed value, Based on the pulse width, the timing, and said coefficient of 
variation of said pulse, the amount of regeneration voltage variation corresponding to the 
regeneration condition of said induction motor and the amount of power running voltage variation 
corresponding to a power running condition are calculated. The fundamental-frequency command 
value which directs the frequency of the alternating current which said power conversion section 
outputs, and the output voltage of said pressure-up chopper section It is based on said amount 
of regeneration voltage variation, and said power running condition in said amount of power 
running voltage variation at said regeneration condition. Have the wave operation part which 
controls said power conversion section and said pressure-up chopper armature-voltage control 
section, amending in the direction which mitigates the oscillation by the repeat of the 
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regeneration condition of said induction motor, and a power running condition, and said wave 
operation part is set to said amendment, the predetermined base — to said fundamental- 
frequency command value after amendment exceeding a frequency by considering as the 
oscillating relief equipment in the conditioner which amended the output voltage of said 
pressure-up chopper section to more than the output voltage of said rectification section When 
the criteria of change of the energy delivered and received between the pressure-up chopper 
section and the power conversion section are partial, the changing point of transfer of energy 
can be caught exactly. And the range of fluctuation of said output voltage supervises, and 
fluctuation of said output voltage is made small as a result by reflecting this range of fluctuation 
in control, furthermore, the base predetermined in the operation frequency of an induction motor 

— since the output voltage of the pressure-up chopper section is controllable also in the field 
beyond a frequency, it can cross throughout the output range of inverter equipment, and the 
oscillation generated with a more sufficient precision in the compressor of a conditioner can be 
made to mitigate moreover, the output voltage of said pressure-up chopper section — said base 

— only in the field more than a frequency, since it raises as required, the life of the capacitor for 
smooth with which said pressure-up chopper section is equipped is not affected, but it is made 
to what has high dependability. 

[0067] In the conditioner equipped with the inverter equipment which this invention concerning 
claim 3 inputs alternating current power through a reactor from a three-phase-alternating- 
current power source, and supplies the frequency adjustable and electrical-potential-difference 
adjustable alternating current power to an induction motor The rectification section in which said 
inverter equipment rectifies the alternating voltage of said three-phase-alternating-current 
power source, The pressure-up chopper section which changes and outputs the direct current 
voltage which said rectification section outputs to the direct current voltage of arbitration, The 
power conversion section which changes into the frequency adjustable and electrical-potential- 
difference adjustable alternating voltage the direct current voltage which said pressure-up 
chopper section outputs, The voltage variation detecting element which detects change of the 
energy delivered and received between said pressure-up chopper sections and said power 
conversion sections as electrical-potential-difference change, The fluctuation part detecting 
element which extracts only the alternating current component in the output of said voltage 
variation detecting element, and outputs the pulse corresponding to a large part and a small part 
as compared with an average electrical potential difference. The pressure-up chopper armature- 
voltage control section which controls the output voltage of said pressure-up chopper section. 
Based on the pulse width and timing of said pulse, the amount of regeneration voltage variation 
corresponding to the regeneration condition of said induction motor and the amount of power 
running voltage variation corresponding to a power running condition are calculated. The 
fundamental-frequency command value which directs the frequency of the alternating current 
which said power conversion section outputs, and the output voltage of said alternating current 
It is based on said amount of regeneration voltage variation, and said power running condition in 
said amount of power running voltage variation at said regeneration condition. It has the wave 
operation part which controls said power conversion section while amending in the direction 
which mitigates the oscillation by the repeat of the regeneration condition of said induction 
motor, and a power running condition. Said wave operation part In said amendment the 
predetermined base — by using output voltage of said pressure-up chopper section as the 
oscillating relief equipment in the conditioner amended on the addition electrical potential 
difference of the output voltage of said rectification section, and the amount of maximum 
regeneration voltage variation calculated by this time to said fundamental-frequency command 
value after amendment exceeding a frequency When the criteria of change of the energy 
delivered and received between the pressure-up chopper section and the power conversion 
section are partial, the changing point of transfer of energy can be caught exactly, moreover, the 
base predetermined in the operation frequency of an induction motor, when only the amount of 
maximum regeneration voltage variation raises and controls the output voltage of the pressure- 
up chopper section in the field beyond a frequency The oscillation cheaply generated in the 
compressor of a conditioner over the output range whole region of inverter equipment can be 
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made to mitigate, simplifying control of the pressure-up chopper armature-voltage control 
section, moreover, the output voltage of said pressure-up chopper section — said base — only 
in the field more than a frequency, since it raises as required, the life of the capacitor for smooth 
with which said pressure-up chopper section is equipped is not affected, but it is made to what 
has high dependability. 

[0068] In the conditioner equipped with the inverter equipment which this invention concerning 
claim 4 inputs alternating current power through a reactor from a three-phase-alternating- 
current power source, and supplies the frequency adjustable and electrical-potential-difference 
adjustable alternating current power to an induction motor The rectification section in which said 
inverter equipment rectifies the alternating voltage of said three-phase-alternating-current 
power source, The pressure-up chopper section which changes and outputs the direct current 
voltage which said rectification section outputs to the direct current voltage of arbitration, The 
power conversion section which changes into the frequency adjustable and electrical-potential- 
difference adjustable alternating voltage the direct current voltage which said pressure-up 
chopper section outputs, The voltage variation detecting element which detects change of the 
energy delivered and received between said pressure-up chopper sections and said power 
conversion sections as electrical-potential-difference change, The fluctuation part detecting 
element which extracts only the alternating current component in the output of said voltage 
variation detecting element, and outputs the pulse corresponding to a large part and a small part 
as compared with an average electrical potential difference, The pressure-up chopper armature- 
voltage control section which controls the output voltage of said pressure-up chopper section, 
The direct-current-voltage detecting element which detects the output voltage of said 
pressure-up chopper section, and the direct-current section voltage variation detecting element 
which detects said detected range of fluctuation of direct current voltage, The comparator which 
will output the coefficient of variation corresponding to an exceeded part if said range of 
fluctuation exceeds said direct-current section fluctuation allowed value for the range of 
fluctuation of said direct current voltage as compared with a predetermined direct-current 
section fluctuation allowed value, Based on the pulse width, the timing, and said coefficient of 
variation of said pulse, the amount of regeneration voltage variation corresponding to the 
regeneration condition of said induction motor and the amount of power running voltage variation 
corresponding to a power running condition are calculated. The fundamental-frequency command 
value which directs the frequency of the alternating current which said power conversion section 
outputs, and the output voltage of said alternating current It is based on said amount of 
regeneration voltage variation, and said power running condition in said amount of power running 
voltage variation at said regeneration condition. It has the wave operation part which controls 
said power conversion section while amending in the direction which mitigates the oscillation by 
the repeat of the regeneration condition of said induction motor, and a power running condition. 
Said wave operation part In said amendment the predetermined base — by using output voltage 
of said pressure-up chopper section as the oscillating relief equipment in the conditioner 
amended on the addition electrical potential difference of the output voltage of said rectification 
section, and the amount of maximum regeneration voltage variation calculated by this time to 
said fundamental-frequency command value after amendment exceeding a frequency When the 
criteria of change of the energy delivered and received between the pressure-up chopper 
section and the power conversion section are partial, the changing point of transfer of energy 
can be caught exactly. And the range of fluctuation of said output voltage supervises, and 
fluctuation of said output voltage is made small as a result by reflecting this range of fluctuation 
in control, furthermore, the base predetermined in the operation frequency of an induction motor, 
when only the amount of maximum regeneration voltage variation raises and controls the output 
voltage of the pressure-up chopper section in the field beyond a frequency It can cross 
throughout the output range of inverter equipment, simplifying control of the pressure-up 
chopper armature-voltage control section, and the oscillation generated with a more sufficient 
precision in the compressor of a conditioner can be made to mitigate, moreover, the output 
voltage of said pressure-up chopper section — said base — only in the field more than a 
frequency, since it raises as required, the life of the capacitor for smooth with which said 
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pressure-up chopper section is equipped is not affected, but it is made to what has high 
dependability. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The block diagram showing the configuration of the inverter equipment in the 
example 1 of this invention 

[ Drawing 2] The block diagram showing the configuration of the voltage variation detecting 
element in this example 

[ Drawin g 3] The wave form chart showing actuation of the voltage variation detecting element in 
this example 

[Drawing 4] The block diagram showing the configuration of the fluctuation part detecting 
element in this example 

[ Drawing 5] The flow chart which shows actuation of the wave operation part in this example 
[Drawing 6] Property drawing showing the relation of the pulse width of an input pulse and the 
amount of frequency drifts in this example 

[ Drawing 7 ] The flow chart which shows actuation of the pressure-up chopper armature-voltage 
control section in this example 

[Drawing 8] The block diagram showing the configuration of the inverter equipment in the 
example 2 of this invention 

[Drawin g 9] The flow chart which shows actuation of the inverter equipment in this example 
[Drawing 10] Property drawing showing the relation of the range of fluctuation of direct current 
voltage and coefficient of variation in this example 

[Drawing 1 1] The block diagram showing the configuration of the inverter equipment in the 
example 3 of this invention 

[ Drawing 12] The flow chart which shows actuation of the wave operation part in this example 
[ Drawing 13] The flow chart which shows actuation of the pressure-up chopper armature- 
voltage control section in this example 

[ Drawing 14] The block diagram showing the configuration of the inverter equipment in the 
example 4 of this invention 

[ Drawing 15] The flow chart which shows actuation of the wave operation part in this example 
[Drawing 16] The wave form chart showing the current which flows between the DC-power- 
supply section and the power conversion section at the time of the oscillation in the 
conventional example 
[Description of Notations] 

1 Three-phase-Alternating-Current Power Source 

2 Reactor 

3 Inverter Equipment 

4 Induction Motor 

5 Rectification Section 

6 Pressure-Up Chopper Section 

7 DC-Power-Supply Section 

8 Power Conversion Section 

9 Voltage Variation Detecting Element 
9a Fixed resistor 
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9b Amplifier 

9c Low pass filter 

10 Fluctuation Part Detecting Element 
10a Capacitor 

10b, 10c Fixed resistor 
10d Comparator 

1 1 Wave Operation Part 

12 Pressure-Up Chopper Armature-voltage Control Section 

13 Direct-Current-Voltage Detecting Element 

1 4 Direct-Current Section Voltage Variation Detecting Element 

1 5 Comparator 



[Translation done.] 
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fBisi*fet^^(c ttfris@iaBB9aai«. wrta^tf mute » 
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^•g|3(DttJ^miI?:HlrieMS£SRCDtH^^BEJi(±CD$5H£ f 
[0 00 9] ^B^Krjcij, ^ffi?-a y^-gUi^^ 

gB4 ©mt? as Jh^i* n^- ©s* t<Dmm #;tir 

Tl, »T & x * Jb*"- ©aS©^{ b5 £ WIS 

3P©W^*E*«K9'r*4©-C. 4>'<-*Sat©W2j 
IEH±iStct>fco'C3cflS«:^MHfKRB©JEIi«K:»* 

gP*^^.^¥ftffl3>7 r >-9-©»^CCi^4^^T. ft 

[ooio] mm.2K.&t>ttmi\*. =ta£i*«* 

*£SS«. *ulBHta3^^miS©5cfifeSBE=S:^^-r€>S«E 

4 «HB«*^ftaB 4 ©naras s n & x* ;u+-- ©^t 

«E«cl:bliiyr^:*«,»ffl»i/jN3i,v»»t«:*f]tKlyfc^ 30 

u*«BE*«8P^-*#E^ a ? tiwsmmt. mix 

mrtatsta o ftiassmff ©^s&ifi £$sm -r £ iSffisissE^ 
Krt&tBSP^ fjlEiS^«BE©^KiiPs*3f^©it^^Sii 

^.a^iiwg^fistmifasEg 1 a »^»©tn*«Ei 
mrtei5|^sg{cwmiiaiHi^sj^iw. tuia^m*; 

©El&Kft 4 #trtt.« <!: ©tt «3 iE b «c <fc S jg«i*e«T 

S5IB||IE(c*il,»r. ^©SJgJUz&Sfc^jfi 
A*MiEfft©HWB»*J9«3»IB^fia«:»Wie»EE^3 ? 

^aj©a*flBE*WiBSi«sp©a^j«jBBW±ari«iE-r so 
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[0 0 1 1 ] #3BW«:J:9. Hffi?-a v^iMdA 
g|5 4 ©m -cas ?ti5x^;l/+'- ©^{ t<DWM&Km o 
T^a«£{c4B0>Tfci*;u*-©as©^b=^&fa58 
(Cffia.SC 36»o. OTfetWj*EE©£*M6©K 

«u c©saft***ua«csR-r4ci«:j:»)*s*to 
©jM^ift»^Bf3t©ajBaift»*ajtft:««K:*ji,>-c 

fcflffi^a 5^<SP©tH^«EE%(S«aiT?*S©T. -f>/< 

wnttBoEMNgucft&r s&ib*8iK3 s c 4 #-e 

# £„ £ fc. SulB^lI a s» -'<S|J©tH^jS)I«iiriB*JS 

aaa»«±©««tc *$ or ©* . fr-o-jm* it»±tf *> 

0)X\ fyia^lE^ a ? ^-gp^fix. >f=>-^© 

[0012] n&mzimfyttzmu. =mizmnm 
-± vms. Bi$£<D3£.&Lnt>&mmnimicmte-r z> 4 > 

SWB=ffi«««iH©S£«E«jE*SE*-r-5SE«E 
SPi, mfiB«Ea»*iiB*-rSiai*«E*ffi«©iai«*JE 

icgmisxmti-rzg-Ki-a vrnt. mib^ee^ 3 

t mi t ©RSras ZtiZx.** *?-aym b 

^ns^itt LT^ttj-r ^ms^mm^t . fffia«E 

^^©/^Jl'Xlfsi^-T 5>^<bic»-5t,>THuiBil^S!j 

ArS^fifc©a«a»**g^-i-*»*:«?8B»*g^ffit«fSB 
SMI. mttftVtm (Jhu IB^Jif^ffi^SbfitcS-^i ^. 

r, «iER»*«w»©ia4«Wi*fftiia8i©tiii»)iiu 

KiJ:*fi«i*««-r4*|o)«:»iE0tt*i6«flB«*aSS 

HMtaffliECciit^r. 9r£©ttenflHR«S;t.«}tiEtt© 
W^a^^iS^tfi^ffltCitL/TWMfB^ffi^ a 9 ^-gf5© 

)fc«^:HSfe«EEsaftai©jra»«EKffliE-r s «fc 5 cc o 

[0013] *jSW«C«t 0 . m-fc* a y^BBi^j^Jft 

su4 ©fig-cas 3 ti &x-*)i>¥-<Dg.it<Dmm&ft& ^ 
x^i>m-^i,ci6^xi,x.^)v^-(Dn^(D^it^mm 

CCfig^.Sc475sr#, ^^i!)t8©«lK^^*s 
^TS©S^lH^ ; ?:ffix./cM^ic*5l,^'r«SII^ 3 y 
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tz&p>4 *«B©ffl;&«iH£ttK:fofc-aT£«e 
^S*ffl«B©E»««:IS£-r 5$gEb£gji£3-fc!-£ C <L 

■fommnc&W&^-H?* ff;JI14©iSt>fc©tt-r£& 0 
[0014] W5jOB4«:fc*>-&#*H>Jtt. =tffiflf**iB 

(cSQRLrd)AT&AEE^a?^ff£. MfB#?E^3 * 

*«ESMt£0riftairS*E9»W*Hi»4. HuiBUE 
Stt*iffl*©ttl*«cfe»'5S«WR»©*%jaiUL. 20 

jux*m;*-rs£«tfMfta8B£ - iwbwbe^ 3 » ^sp© 

E?- 3 v ^B|5©HJ*WEE*ttar SiBift«EtftW»i . 
mftBtfctB L^iMS<^aHI«tttBr£attV«B0E 

twaajspi. Hfrteii:siEmiE©^ifiiti?:3fS©ii:rjfEgp^tb 
<t. Bu!e^';ux©M-ji,xitia<h * -r ms-ytmu^Mmb. 

WEEttJi i 2Jt¥ tflWcSttW - £©1t «1E^©>S £ 4« 

*is*ffl«»!f&^itii(nsja3fe©HWj«iEi*. tinam 
£Kflt(c w mrsBi]£iSE^$» . frie^f « art b 

^f«BESEW«{cS-^c>T. «5IEi|5«^»«l©Isl^. fl J 
i ti» i ©Is 9 il C (C <fc & S^Ki 

SifiFfBHE^a ?^SP©tfj;^E£MiBgirLgp©tb;f>S 40 

E<t *ib$* $ -cccisiist utcgckM&mEgMmt mm 

[0015] *I6W«:J:»). #?ffi^3 7'<flS<!:ttftSM 

spt ©la-caa snsi* >\>*f- ©g&t©sisJWt«F -o 
r 1 >stg£tc*s t»r 4> x * ©«*©3Efb£ £ WSt 
CC^x-SciA^-C^. BulBI±S^S)I©^iJ)^lS 
C©^StliB?:*lJ1ffltCS[S* , r-5Ci{C s fcOM*iL 
r«TiBHl*«E©SCH»*/h3< 0. $6CC. Sl^^tbm 

©jHgigi«»**»f3e©»iSffl«a*e*te«j««c*jnr 50 
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BSE* a »^aB©ffi*«EE**^da^*EE^ttaA:W 

±tf -r stftsj-r & c i tc j; 0 . #e * 3 7 ^sebwwsp© 

*»»&flM«e 6> W *iBK©lti2rtfiH£«tt: 
7 T . J: <0 mg. J: < £«SB»i8E©EE»«K:|fe£-r 

? '<^UJ*«ff «B?K»fia«a»fel±©{fl««:*ji,» r 

©*. *^d^&/cW±tf£©T\ mTlB^E^ 3 

*5ms¥jfffl2>7 r >-9-©^tci5w ; &^x.^*. mil 

te©flsu&©&cr££,. 

[0016] 

[»w©njfi©^»3 ro*ia 1 cc«to***wtc*»t» 
^©it^jEcc^Lrw^-rs^ia^iftL. <t< 

ttiSat«E*a8afcoJXteJ:cX*ffipnt©jSE«M8BE«:^ 
(*. mffB^ffi^s y<S»©tH*tmffi«*^jftai©|ffl 

r«*sn&x*^=F-©gE{fc**EBBtt£ Lr*itB-r 

S^©*^B*L-. UltWI-Ctt. HufB^EE^s 
IB«*aflft» t ©^ (c ft A b fc@SS5iS©l5S8©«££ 
^Cj:i3^mT2»o C©^E£CC». fufa#E£5 ! -3 7^-5P^ 
WIB«*^»sg|5^tB*-r3¥^)^K:MfE-r-5¥ift*E£ 

[0017] ^tt^^tbSPtt. mflB«EE^»(©^^^8fe 

>-»cu-^{cj;f3BUlB 5 F-^EEii:t^^l,-C t WEg. 
©9JD@t>0«. [5]^t^t©tm s J<*:©^)0#^'3tC 
a»©H«»«:»je-J-S. 'ifc. 3»-f5>yttB*tt« 

[0018] mmnmt, *nmic\am&wj9&t!H 
*mw-?z>&m*m*.-tz>ifi. it *s 1 

tctet>r«. S?TIB^E£?-3 ^^©tU^jmEVi. mifB 
*2jSafe3$©H«» F i ^*IJfflJ L . V/F ©tb=Sr-SCC 

F f n^©$*©{^it*^E? a "^^I 
^EJ&^ffliS^Jil^aJ&^ffl^ffliE-r £ C i CCJ; 

0 . fp»««i«©igsttS84*tf ttffii *»«hr 3*[6] 

(c$)]fii-r-2>„ c©£#. HffIB-'^^©^';uxi!i|*^eT^ 
^SU©ffi*«E*MiE-r 5 .S^SESSttfi £ ;Wr SE^ 
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[0019] ffi'M<D&&mmklZ. miia^BE^a y^m 
(D&jjmK&ffiimwtnK icm IA> <h &C V / F -Je.<D 

[0 02 0] If #112 tt^£#jfcBJtt:fc(,>T. SiSH 

«. wrfaai)ESEE©^«iti«:)>ticu-c % Brjt©a:i*wsE 

g^ttW^ffi^iSK. SjBiWHcifcWr S£fl&ffigfc&ii];?7 

hfcRKesnsfeorttJtct*. commute. g-K? 20 

a »^»©m*«E©ga«i*|rjiaisis«BBeijr«*jJ:Of 

m&jtfinE8ati*icRVk-r& 4>©-r-* 0 . is^re 1 tc 
©-eti-etifc^gto. ? Agp<Dii:?jS£m)EE©^iij 

t S (rCtmbtm]E^^< Tactic J: >) . SliL 
[0 02 1 ] 3 *s J: c/r9*s 4 fc&fc. £#?6BE jc 30 

©^fiXti W#3S 1 ft (, » L.»*S 2 <t |ej D r * £ . 
[0 02 2] fcTF. #*^©SS*6WCCOt»TttiJj-r*. 
[0 02 3 ] 40 

[SUM] mmmi ) JiiT> *i«8©g5siHffl«acc 

[00241 S) «:fc|lig09{CteWS-f >->•?-- *SSS© 
ffil&ZTnlr^zi -y i>mv$>ho 0 1 Jctei/vr. U*Htl 
3&fcmi8i . 2 =ffl3iifc*» 1 ft \M$m\ $ n/c 'J7i> 
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^fj^ 9 »jg[%Sffi9( 7 <L H^&gp 8 £ ©^©IIEE 

^»**itti-r*«ffi^*WftHiSB. 1 0 timssam^m 

9 -CMtti L,tcWE3S.WltC*stt S^Sil^-^aiT€>^«)» 
1 2 ttUEE 3 » /<»«HS£EJ§^ffl i m 

mmbft i tc*tit. l r »e a » ^» b * aswpr * #11 

[0025]i2 «mff^W)^tbgP9 0»fiR*m-r^O 

ttieilW«»7i«*Kft»8i«DllB{C»«6Sn. fc£ 
a^JfitnS 9 a & i-K J: 0 *at©grMt**EE<DSWt 
K^&U ^(,»-rJfi)Ig9 bCCJcOififlL/c©-^. P- 

r?x 7 ^ $ 9 c T^ummm^m^t s 

Cicero. WSEtttcfeWSSEtt^StftUoriiS. 
[0 02 6] iiB^tcfcwssd^icoc^-citewr*. 

*fp*^"r»^isi'r*s. H3«c*jt»r v 03 (a) » 

B5£ffiKS9aec»*-rs«E%^L,. 0 3 (b) »P 
^;U^9 c©tti^ ; &^:-ro 03 <c) « 

att^ttWSPl 0©tti^£^-r. 03 (a) {Cfct^r. 

ie©«ii« -f>A-^gg3 *sR«mffi6ti 4 tea 3 nr 
t * ttss-c* ^ m&vtmz ^ u . ©©«ie « y > ^ 
iia 3 4 ^0 l » sr r c* ^>^ra> -s^jtf 

ttft*5%l/C(r>S. 03 (b) ©ffl^Jctt. 0 3 

(a) ^mhfcmm^tm^mM^cmwhtctm^t 

A(C»(SrS¥*WJiT?ftS. C©SJ^K)^t[iSP9© 

tt^Ki^^tBgu 1 0 t,c xt) 3 n a . 
( 0 0 2 7 ] 0 4 li^sft^^mgp 1 0 ©tgRS^^-r y d 

•;> £0-e*£. 04fC*!C*r. 1 0a(*3>f>f. 1 
0 bfcitf 1 0 citm^&tK^. 10dtt3>A-b-$ 

sEitt»«m» 1 0 t?«. sE^«j&ttjsP9©ai 

3>>-N-U-d? 1 0 dtcjrtj. 113 (c) ICffkLtcJ: 

^{c. ^ji/^SE?gu-ciaggaj»»i uctB^-ra, c© 

figi c©^t*«¥«5m^©^t*{c*tic;-rs. 

[0 02 8] J£(T. «J^H*g|5 1 1 ©ttffiKOOTEIffl 

*#jtn u tt a* 6sftHj-r s„ 05 «j^^»su 1 1 ©ttfp 

[002 9] $1*. Xf-J^l CC*$C*-C % g!S()»*lttJgP 
10*6 (DAjJ'W * ©i ^PalSJM^T L- T I > & *» 
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ttX t- -j V 2 HOStf 1/ "C3i£E©&9f£ifSgLg|S 1 1 ©A2j£ 
T U r l> S ©r * 4 6 , ^© X ^ mMJEOftm* L 

owu^ju©E^i^?>. mmc. mzmn^i i©a 

[0 03 0] At)^)V7i!fiH i -C&ofct&^tt, Xt y 
7*3«:^fOT. Z(D®m&%k*m£.'®7 : -ZtL~Cte 10 

-C&ofc*l£«. Xfj 7"4(CftfbT. SJ^tS*?:^ 

-rs. 

[003 1 ] X-f-i- ^Bttlfc^T. tE^T^Oi >^?r 20 

©iS^ttXr^ ^SK^rTS. ^f- y-7'8-C», HEE 
7-3 ^^-(cj:^}isb6ifSftiJffl)«^^^©-c. &5£<d» 

@£«E£^1»=0 30 

HziOOfEIt'*?), V/F(0«#KfflSt4lr 

[0 03 2] £tc. Xf-v7'5XttT&t)x.visifi& 
UiX^Xi.^^m^iC^ Xf-;7"1 OJt^T O-Caa^ 40 

[003 3] 7r-;5"l 4-CW. ^EE^s v ^Ci&fJg 

fmmiimtiimixwx-. ^sc©s#*^ft>. km* 50 
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Mj-mK^mm = 0 

xt- » 7* 1 2 rs*ji^ig^ffl*s»jsisj(g^« 
±r*5i®^iix-f y'l 3^mfu, -X^icm^xm 
K?- 3 v^nsamsm 1 2 ^tB*f s^tfWBESba* 

SIWTS. 

ft#t«5e IT^6P WMI??: Hit)? & $ "COD 7- n -b X 
[0 034] -5^CC N 3 y '<mEfflfflm 1 2 icr> 

[0 03 5 ] ST'. v -y'l {cfci^r, fj'i'fVm^it 

■i 5 >y-c*£a»5a> Mmw<D$ << s > 

^•e* S fti^li ^ ^ ? ^ 2 -^tf L . 2tf TfWflP© 

L/s ©J*L/rt-^j:l>iS^C«Xr-^7'3^fff -2>„ X 

7'3x-i l zmt)nm%-<XjX.< l t'&.->xm?iL, ^<d<d^ 

ms. 

^jc few 5 sniffle set u x ^ z fr&frzmwr h . 
(DMmz--x^cm-?xn^tc<D%> nmzmj-rz* 

3» 3 iAmmmmm 4 (c @ $ tix t, » *««rc * tc 
•en?:fT^?STJ:^(;c'i'>^'-^^3©tH^Ji^ 

«3j^*ttto«4*0oaarrt»4t*M-ca*fc«>, 

ffl^7«0E4«:Ttf*C4K:J:»). ^EE^s >^-g|56 4m 

3 ©asaa^^tc t>tc ^ x&n l tc\m t & s 
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[003 6] fct±©«fc Ste^jfeWJcJri-iM:. £%saK 

Hit?*. Sfc. BulSJc^^ig^S^Lfc^-^xcD 
'WxWcttox*?. S#jgi££$!£^EE?3 ^©ffl;fc 

4©@$££fT*>?irr^|Snc. *|iEL£#6*(J»-r*Ci 10 

±ffi©»f¥B»Baift»K±* t?HT«Br* S tab. 

[0037] (HM!0i2 ) «t. *&w<Dmm.mmmm. 

[003 8 ] H8M*!Q*W(ctetfS>f>;<-*ils«3 

WR{CBIBI-»#*f*#0r»«BttSiW**ISr4. II 
8{c*j^-c. 1 3temffit&m8$7frmf)?&0MWEE* 20 
fctUt Slft8MfiEttEtt0. 1 4 BiMrtaiffiSiESIEfc to W -5. 

[003 9] *Stlfc0V0%lkM i tmteZ&M, jgg^M 

i iraa-cas. 

[0040] ±ie«fiStcfcwssifp{coi,irsa?:#M 30 

1 l©fi)«mt7n-? t -ht$>5. ft**. Hffifti 
1 (omsicfnLtcya— + — Fictec^rxf-v 7'7© 
«3E*S*3&1 YES ©tg^. te<tWf^ - 12 ©*IJ5©B 

*#ye s©ia^£i&t>TBi5]D#iJiT-&£©-c. Ctl 

TB. X&K.m.-v-C&'K.?-* v'TOEMBfltl 

rs@**BEsew«*aiiifr*. 40 

©iSie«E<3!)^«jiB3WiaiJSaa«i*iFSiB4iH itri » & <t 
#©HK**L.. j£ift«E©£ttfS&£ttfttt&©Hft 
£0 1 0 CCinT. 

[ 0 0 4 2 ] Xr^7'l 2t, wfrmmM^m 

f)mmmmmx±.'c&> zm&iz x f - > ^ 1 3 ^itp. * 
1 2^u*-rs^T«ffsaw*iafflt^-s. so 
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urns 

J£Lh©48HIW:«fc9. igfl5iH»gp 1 IB. H^E^iiS 

u r 6 p wm<i# £ tb * r & s r-© ^ n -fe y, 
^ffi^©^{fc{c5t,>rB. F?f^©u- Kc<£9?#e>aHc 

[0043 ] off it. jg&Mt&f&UteP 1 3 ftl> LtHS» 

tf®/hmEE£t&ttiu *©«*>& iHfc«EE©£«Mi*» 

Wl/TJttSflBl 5{CttWrr*. ftRffil 5-CB. MIBiS 
ffimjI©^S!]$i?:Sf ^©Bi^gp^SMt^ffi <fc J£8S C . it 

B. §10 ©HffiKft^T£IM^*i&g«J|tg|S 1 1 ^ 

tH77 -r 5 . iasftwEoatttt^iaasBEttftsiiJisiT© 

[0 044] «±©«iffl*»»)3iErc4«:j:0'; lsiiB# 
(cB-^>^-^^g3*^«««ii^4fci5isn-ri»-2>« 

MTabS/cifc. -€-n*fT^?S-rJ;'!>{c-i'>>'N*-^^S3 
> - ^ 3 *5p^^,^ 4*S0aa r T^itt!B^ 

^•SP6 £«^ESmS8 ©i*Jl"^-©Safttt«KM3*i. 
■4* *iS«3©iHBaift»^i«{c*5fc »3 ^G/c« 

[0045] 3 <5»(c, jK%«EtttilSB 1 3 (c J: OiSag* 
W«CfflC»S*B:©SE*Mi*. iB«)#tJR«r-5 J:5CC«EiE 

[0046 ] ia±©<k *>ic&mmMicj:tiiz. mffimm 

SP7 ©tH73il^E©^86i>a{c»our|5iimji^a!ia 

[0047] (jgttNM 3 ) wt. *mi<D&smma. 

[0 0481 11 l«*»WcfctfS^>A-$gi 

[0049] ^mmtmmm i 

jffl^fctB^B. #ff^3 » ^•g)J6©#JEa^^BE«rJgO* 
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ffffl l©*KI(cj:0-f>^-3»4ait3©ja«BRtttl* 
ME 4 £^ x. r S$*SKi«| 4 ©Stt* tmt Z> <fc 5 ft L 
fcCiK^S. Lfc*i->T, SET-a 9^E*iJflPSfll 
2©*Hl*i«JJMfc3ft.5. 

[0050] ±fB^«:fcWiS6f^«:ociraa^:#fl8 

©flfiaiCHOT&XfiMl 4BI«t?*»3. 3MI§*«ll&-r 

s. 

SE^ft* <t ib» L . B£«E£KiB*<*l *0£*ESE 
l§]£1IE^l«£H$rU Xr^l 7^ffrS. * 

»rMa*$ j^m^sE^- *©s«i*m», xf 9 y 1 

[0 05 2 ] Xf 7 7"1 8-CW. J¥E?3 9^a$6(CJ: 

xf^ - i9 -cti. m&<»mm$t&m*mwms%%mic 
mm l x i » s fr&fr^mm? & . sim u -c », > zm&tm 

IWl. idj*br^&t,>*l-&st{i;x-7-9:7"2 0(c# 
2t?tt. @£B$4BI»tC 4 #E?3 »^a$6CCJ:»)i«JD 

^eu^he^ 3 » ><*mwE}g^ffi+**iHi*fe 
he^ks 

[0053] xr^23m m&vmmMfim&ffl 
tiimttmicmm in^ fcjgs-r & . mm o x 
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#WE©SGe*ffi^ mmzi&T 

o^ffc. 0 1 2 (t^-T^E* 3 v ^^EfMtSPSB 1 2 Ceo 
ur^-rS. HI 3«. SE^s 9 ^WEEMflpas 1 2 
©ttfp^r^-r^a-^f- hT*&£,, Xf -jT'lKte^ 

X T v 7 2 X-iZmK. * 3 y ^'SB 6 ©Ui^«E^H-r -5 
io fcs&Jc&acteseoTWEE^ 3 9 ^^ttV«EEfiMHt«XK 

a 9 - HE^hj'W 

Xf 7" 1 (C*Jl^Tjgtt*s^.L/rt>ncUi*iJ»rO/ciS 
^CC(*X-r-^7"3^^f-r-£>„ Xt-^STB, tgS&# 

£ fc. a 9 A«EJWffllSl5 1 2 «C «fc *) #E5^ a -7 /< 

20 w^teart#-cfe-6©T\ i&f^tirBg-r-So 

[0 0 5 4 ] feUiOJ&HSrttOigTeiiCjcg. 
/M?M©iS^«MgP7 ©*Eiffta4c J; 0 . 

3<DgM,mi&&±mc*>^x. ®£.mcitjzs'i-zm 

«33&i«»Wft»4Kia3nrt>sttJ»r*S?t». * 

CftU*WE«:±tf, *fc^jff^CCB. -f>^-*gg3 

*«ss»««i«4*iiuaafrc»-5««T?*sft:«>. -en 

tti^E^Ttf-SdiJCJcO^ 3E^3 ^^-g|J6ia^ 
30 ^SP8©i*JU=1r-©^«l«»P*lJ3^, ^3EL/cttJ8 

[0055] #E?" a 9 /<SP6 -CBttlttSMHtiV 

»©|ffl«&SiJ»l*?R»»J(t8P 1 l^SW^ofc*, #E 
^a •>^ , g|56©$IJfflJ*®#(C-r*C<!:*3r#^. 
[0 05 6] «±©J: 5ic*HMWK:J:nB. i^lE 

7 t«*^»B|J8 £©Bg©1IE^i§»K*flSLTg£MG*: 

40 a^^igfgc^fii^SiSje^^ffi^sti^jcttSE^ 

a 9 6 ©^EW73^E€rBUia*^;[5]i^E^»S-C 
liiEU, -e©^EtB^ME©^iiC^ >^-^gg3tf) 

i m^^E t z&z-xmm^m%& 4 ©@*«« * 
wmzfitm-risfttcmwtzc <t «c «t 0 . e 

aP6©*ia*1B*«:T-5C<!:*fC**. 
[0 0 5 7 ] (SlifetfU ) tiT. *»BacD^|||iHJ^g 
*c*jWijSttSSBKii!©^tt«4 tco( r >rHB J fe#JIRO 

50 [0 0 5 8 ] HI 4«;*^ftWCC*i&*S-r>'<-#g{E 



(10) 

17 

an lcDffjwcfci^r. mw&\2 tmm&t, m-W-j-^ -j 

[0 059] ±IBlfj£{Cfc»SIM1^oi>T0®£#fl& 
Hi sttfcur. ^»tf}4£mam oj-ccDMilccngL-r 

» 7* 9 is <t O'X fi-7 - 13«l,> -C«3IWW 3 £ (aJ«T 
fbHE£ 

TSfTS, 20 

fb^E£ 

tt. HJfefll 3 -ctft^ l fc £> © £ |5j*£©F**g-c ab & fc«>g8 
M*«n«-rs. Sfc. ffttVEttHW 1 3 ®KiMBE4ft 
W*»6tb8« 1 5 icfctt&Sftffift©®??* T©«gtt 

3 KStt USEE? ^ - K ^ -j#*tfMT 5 C £ fc J: 0 fi^ib 
fc#*£M»filK£fa±s-ttfcfc©-r?*s. 30 
[0 0 6 1 ] W±©Mffi€:lgOjITc:£K:<fcO> 
/JNRCDiS«e«B(»®«E«Mjn«:«fc K> 4 £2£g3 © 
aagJHjft»^«{c*5i»r, 04^«:{i-f>^-$^g3 

J: *> CC >/f- $gg3 (D £ W^mffii *Ttf s 
^-©SE»«W*ISti3c3El/fctt«ta:*<l:4t>«c. EE 40 

[0062] * fc. i«iEb?ta*ja^iwg^ffi*sajs^i 

«»«:«*.£*■£©*. HS6W3 £|^aiJC. #?E^3f 
#g|3 1 1 #5SWf#ojfc«>. SE* 3 s^WEflKJPSP 1 2 

©^a^rffl^cc-r £ C £#-?£ s. 
[0 06 3] §f>(c. mmm2 tmm^c. ree? a •? 
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£&£. 

[0064] J^±©«fc 5 ic*^te^ijcc <fc*l«. jBijtfSflR 
SB 7 8 <fc©W©«E£«£ifiifc*iB*7© 

asK«E£©g!S6 £ «c a-^t, > r m t he 

nrr^-r*i6j«:*iJiwr6c£icj;o > sf^mi&^©sg 
swtmz&mt-r s c £ ore s 5 . 

[0 06 5] 

£ j§*i BS^J^aJ £ ©H rgf 5 ti 5 x * )V ^--©^ 
^b^«EE^{b£Ur^mT?»m£€SSb^WSi5£. MIBm 

ttimE(ctb$x It^ctt, »gp^ £ ;Jn 3 1 =>3I^ £ tc«tJt L fc 

^^*ffi*-rssott»iftaa«fc. Bufasn?3 

/^X©^%VU^ifi£ 2 -f 5 >^£tcS^Jl^-CMIBi?2g« 

la^a^s j^wouiMEi*. «TEiHi^«as«:»«r 

f BEffiltEHi ^Ebfi, ho IB^Jff ttJBK t*flWB2Jff«aSE«l 
*(ca-^t, . ffflBif S»«XU9t©@^t»IS £ WW £ 
©»5jgL/(cj:*JS«i*S«r-S*iajCci«iEl/tt3&i6W 

BtrfBig^jSegptJ. BMlBffliEiC 
lWiB««BU©W*«jE«±©«iB S "CMiE-r ^ «fc ^ U 

fcsawfliiiKccfcw zmwmimmt-t z> c £ j: 
-(Dm}}*. attcc«to*J5e-rs©-c«tt<. ^<*£o 

k. ^ssbts©ais^^iS!»s*jicJSj^*a^/cM«{ 

tcfc(,sr 4>^ff ^ 3 v ^M*mw? *> c £ tc J: D 
«Wt»*tf ^ C £**-e^ ^SinffiSS©EI8tR(c»£ 
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ffittOWt* t><DK-T £ C 4 £ •£>., 
[006 6] S»*«2 «:«*>**«W«. =f^%«ff 

^&fflgp©m;fo(cfcW3£flfcj£#©#£*flWU 
ffl*«BE*Mffll-rs#BE^ a 9 A«EMMB&. B«sB#? 

a yy^mmtims-^m-r^mmmm^kia^t. 20 
HuiB^tij ofcfi*WE©x«i«**«H-r * mmmsst 
sMamwi. t!fiBa:sfemBEc^sj)^«rms©B:zjSsii^ftb 

flFgfi 4 tm L . gtTSB&ttfltf HTfi Bit SfeSB^WlBpigfil * 

4. mB'Wxos'WxNte 9 <r 3>^nrraeiMMk 

«KC »BMf BTtff tSEgMAK&'mx . fTSBSnVSKlffil 
©®£ttl» 4 ftffiftR 4 ©» 0 ig L K J: «]IM«e«f 
-5»^|SliC|BiEUi&^8iljia^^g|14mrlB^(E^ a v 

tL 5 ffi£t£©i^£* Jffi&gtfH* ISKC BBflf B#?EE a 9 

c 4 «: j: <o . »he* a -j j*mt nfls&Mt ©ra-ca* 

MeMBtcKRrs c 4tc J: *» ^4 Ur BulBtH^mBE 
^TS©»JS^jg®; : &®x./c?i^{cfct,i'rfe#Ji^ a 9 a 

SB©a*«ff*ftuair**©r. -f>^-9ng©a^7 

®ffl^««c bfc,T, «fc «3 fitlS <£ < £StlEfng£S©EEI« 

tB^EE^a 5»/<au©a^«BE«i?rsaiJS)ajs?»fei±©« 

WCfctvC©*. J&»->i&gttft:W_BfS©t?. BUlB^ff 50 
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^a •>^'gU*sfiB^.-5^?tffl=i>7 r >lJ-©^«:S5S ; S:-^ 

[0 06 7 ] a»5i»K 3 

- £ giW. £ *l x. fcSStBJfnS^ CC fel^t, fjIB-C 
Zmm*. iJSB=ffi35E«E«H©«i!lE«EE*SSaE-rSfi«E 
85£. «rE«S*8B*JHl^rt-4ei««E*ffiS©BSLaE«BE 
CC^&Lratfrr-SSEE^a 7 mrlB^EE^a-^ 

iflWafc&SSftSB 4 ©Hn?«S ;U*'-©^<ft 
^mBE^{fc4br^aT-SmEE^«r^tb^4. ftlBttBE 
^■Mftttia»©UJ*(c*5W5J£*fiS«-©**fflHiO. 

jux©^-jvxipi4 ^ -f $>?ticmiH,>xffiimmmfo 
*sj«©ffl«a*jg5K-r & s*ii-^jg^fB 4 buib 

r. lW«I^W«©@^t«»i*tT««4©«»)£0 

mrfBffiiEi;cfci»T. w5e©asa*«*jB*4»iEa© 

/cj®:^:leli^ffi^«ia4©»D^Lmi±«:ffiiE-r-S<fc 

•3. ^E?3 ^^SBi«*agft»4©lffl-ra«S*iSi 

*;u^-©fg^©^-ft**iWffiK:e;*.£c 4*s-ct. $ 

'<asfflWfiP»©ftiHW*iBr^ec u tefr 6 >/<-**«© 
a*ttH±«{c-tofc oT«ii(c^su»HasiB©BEiii««: 
^*-rssi*!j^s^3-i±sc4AJr'#s 0 s/c b?ibs 
ee?- 3 9/<as©Hj*«EE««rKafiHisa»«±©«««: 
fci^r©^. *>o^>s/«c/cW±tf s©r% HtriB^EE^a 

T. ftfItt©i8ft/^©(C-C^-2,„ 
[0 06 8 ] M«q|4 (c#^S*^«, =4RiMI 

<fc cf «EE^©SE««**»iai««i««:fiy&-r s ^ 
sp4 , tmBmKvatrf&mmmzttxaMmmE. 
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£ mstthxsm toiarssshsi* * ©^ t 

tHtto* *£t&$M*tBS£ , MlB^ffi^ a 9 /-CSP© 

w*«E**uw-r zms. ? a » ^«EwaM»i . msm 

«M*Hi»£. H«iBiBS£«JEc^»iitiI^0fS©ia?jSSI^8ti 

*fi=«^«»{ca-3c»r. fTriB§t«m»j«©@£tKSi 

fi^Sa i T 5 C <h ic J: <0 . SEE * a 9 'Sgp £ ^SUHgp 

t » £ ti-^c *$<, > r x * ;Mr - ©Jgs ©^f L££ ffffli tc 
IE*. 5 C *>o. HufBtB^)*E£©^St)ilg©^m 

U C©^iftifi?:*dtaJtcS8*-r-2>C<i:{Cj:i3*SSiL-r 

fraaa*«E©^«)*/ba < u. se»oc. sf^gwn© 

^EE^ a 9AgP©a*miE£;g*|5|£SEE^»S/cW_h 
tf T ftflfflrr SCiiciD, ^BE^ a 9 ^«E*iJ©gP©fM 

»*g$31±&C $/c. fiflBIIEE^a 9 40 

frOd£g&/ctt_B:f£©-C, HUBB^EE^-a 9^*gp*s 

©S(-^©cc-c#-S>» 
[Hffi©®W«isttBj] 

[0 l ] *^©HJfeta(i fcfettS-O^-^ilg©*!* 
^^TTKTT'n 9 i?0 

[02] iunjfi<?ij{cfew^^EE^s!j^mgp©^^-r 
[S3 ] mmfcMtetovznm&miiii&vm'tzfjk-j- so 
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[011] *!6W©SU6«3tC*JW*-f>^-**aK© 
^RS^TTK-T-T'a 9 ^0 

[012] iBijijfewtctett^je^ffgpiDt&f^^^r^ 
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